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Chapter NR 810

REQUIREMENTS FOR THE OPERATION AND MAINTENANCE OF
PUBLIC WATER SYSTEMS

NR 810.01  Applicability. NR 810.31 Disinfection requirements for Giardia lamblia and viruses.
NR 810.015 Alternative requirements. NR 810.32  Disinfection profiling and benchmarking.
NR 810.02  Definitions. NR 810.33  Enhanced treatment requirements for Cryptosporidium.

NR 810.34  Cryptosporidium bin classification for filtered systems.

NR 810.35 Cryptosporidium treatment requirements for filtered systems.

NR 810.36  Cryptosporidiuntreatment requirements fgroundwater under the
directinfluence of surface water systems that do not filter

NR 810.06 Operational sampling. NR 810.37  Cryptosporidium treatment requirement compliance schedule.

NR 810.07  Operational reporting. NR 810.38  Monitoring requirements.

NR 810.08  Drinking water standards. NR 810.39  Reporting requirements.

NR 810.09 General treatment and disinfection requirements. NR 810.40  Recordkeeping requirements.

NR 810.10 Distribution system normal pressure.

Subchapter | — General Operations

NR 810.03  General operational requirements.
NR 810.04 Certified operator requirement.
NR 810.05 Required sampling and testing.

NR 810.1  Distribution system fire flow pressure. gw&g@gggtj:Lg;gg&??gmoeﬂgns for Meeting Enhanced Teatment for
NR 810.12  Distribution system loss of pressure. NR 810.41 Microbial toolbox options
HS g%gﬁ mﬁrgggnéefg%ﬂﬁe'ms ections NR 810.42 Source toolbox components.

: 9 Y Insp: : NR 810.43 Pre-filtration treatment toolbox components.

NR 810.15 Cross connections and interconnections.
NR 810.16 Local well regulation program.
NR 810.17 Temporary water supply and pressure.

NR 810.44 Treatment performance toolbox components.
NR 810.45 Additional filtration toolbox components.

NR 810.18  System loss and unaccounted water Subchapter IV — Inactivation Toolbox Components and CT #@bles

NR 810.19  Dischage of system or backwash water ) NR 810.46 Inactivation toolbox components.

NR 810.20  Approval of operational changes or maintenance projects. NR 810.47 CT table for giardia when using free chlorine a@.®r lower

NR 810.21  Unattended water treatment plant operation. NR 810.48 CT table for giardia when using free chlorine &€5

NR 81022 Emegency well operation. ) NR 810.49 CT table for giardia when using free chlorine at@0

NR 810.23  Water system security and emency operations. NR 810.50 CT table for giardia when using free chlorine at@5

NR 810.24  Water system capacity NR 810.51 CT table for giardia when using free chlorine at@0

NR 810.25  Operation and maintenance manuals. NR 810.52  CT table for giardia when using free chlorine at@5

NR 810.26  Other requirements. NR 810.53  CT table for viruses when using free chlorine.

Subchapter Il — Surface Water Treatment and Gioundwater Under the NR 810.54 CT table for Giardia lamblia when using chlorine dioxide.

Direct Influence of Surface Vdter Treatment Operations NR 810.55 CT table for viruses when using chlorine dioxide.

NR 810.27  Generalrequirements for all surface water and groundwater under théR 810.56  CT table for Cryptosporidium when using chlorine dioxide.
directinfluence of surface water systems. NR 810.57  CT table for Giardia lamblia when using chloramines.

NR 810.28 Requirements for covers on water storage structures. NR 810.58 CT table for viruses when using chloramines.

NR 810.29 Basic filtration requirements. NR 810.59 CT table for Giardia lamblia when using ozone.

NR 810.295 Filter backwash handling. NR 810.60 CT table for viruses when using ozone.

NR 810.30 Criteriafor avoidingfiltration for groundwater under the direct influ NR 810.61  CT table for Cryptosporidium when using ozone.
enceof surface water systems. NR 810.62 UV dose table for Cryptosporidium, Giardia lamblia, and viruses.

NR 810.01 Applicability. This chapter governs the gen hasadditional benefits with adequate safeguards, it may approve
eral operation and maintenance of all public water systems, unledternativecriteria which are in substantial compliance with the
notedotherwise within each sectiohis chapter shall apply to requirement®f this chapter
eachpublic water system, unless theblic water system meets all History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

of the following conditions: NR 81002 Definit In this ch .
(1) Consistsonly of distribution and storage facilities, and : efinitions. —In this chapter:

doesnot have any collection or treatment facilities. N(lt). ‘%NAE'SIEH mears h%m’fgcsf‘ '\’l\l"’\‘lsio\brr‘f Et\?glgoaaredsinstitute.
(2) Obtainsall of its water from, but is not owned or operated it address 1 e ' ;

h : ; (2) “A.P.l.” means the American Petroleum Institute.
by, a public water system to which such regulations apply Note: The API address is 1220 L Street NW&shington, DC 20005-4070.

(3) Does not sell water to any person. o (3) “Approval” means thevritten approval of the department
(4) Is not a carrier which conveys passengers in interstatg any project requiring approval pursuantst®81.41, Stats.,
commerce. ands.NR 108.03for community systems, andNR 812.09for

Note: The authority to promulgate and enforce these rules is contained 286hs. - i
and281, Stats. Pursuant to209.97 Stats., any person who violates this chapter shaﬁlorl C(‘)‘mmun,l,t)sys“tems' . " .
forfeit not less than $16or more than $5,000 for each violation. Each day of contin (4) “ASTM” or “ASTM International” means the ganiza-

uedviolation is a separatefehse. tion formerly known as thémerican Society for dsting and
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10. Material.
) . Note: TheASTM or ASTM International address is 100 Barr Harbor Drive, PO
NR 810.015 Alternative requirements. (1) If the Box C700, Vést Conshohocken, Pennsylvania 19148-2959.

owner of a water system determines that compliance with the (5) “A.W.W.A.” means the American &er Works Associa
operationandmaintenance requirements of this chapter is impragon.

ticable, the owner may submit imriting to the department a Note: The AVWA addres is 6666 Weg Quincy Avenue Denver Colorach 80235.
requesto use alternative criteria. This request shall contain the (6) “Community water systemtneans a public water system
reasonghatcompliance with the operation and maintenance-critghich serves at least 15 service connections used by year-round
ria is impracticable and alternative criteria for which departmepésidentsor regularly serves at least 25 year-round residents. Any
approvalis sought and all pertinent facts, data, reports and studi@ater system serving 7 or mdremes;10 or more mobile homes,
supportingthe proposed alternative. 10 or more apartment units, 10 or more duplex units, or 10 or more

(2) If the department determines th@mpliance with the condominiumunits shall be considered a community water sys
operationand maintenance requirements of this chapter would taen unless information is providday the owners indicating that
impracticable in any specific case,tbatan alternative proposed 25 year—-round residents will not be served.
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NR 810.02 WISCONSINADMINISTRATIVE CODE 72

(7) “Consecutivesysteni mears a blic wate systen that fectantapplication to a point before or at the point where the first
receivesomear dl of its finished wate from ane @ more wholesale “C” is measured.
suppliersor wholesale systemsthrouch a naste meterirg s/stem. 2. For subsequent measurements of “C”, “T” is the time in
This system may dso be known & a wholesat purchaseor whole-  minutesthat it takes for wateéo move from the previous “C” mea
sale customer Delivety may be trough a drect connectim o surement point to the “C” measurement point for whiierpartic
throughthe dstribution system o one a more @nsecutie ystems. ular “T” is being calculated.

(8) “Conventional filtration treatment” means a series of pro  (c) Disinfectant contact time in pipelines shall be calculated
cessesincluding coagulation, flocculation, sedimentation, angasedon “plug flow” by dividing the internal volume of the pipe
filtration resulting in substantial particulate removal. by the maximum hourly flow rate through the pipe.

(9) “Crossconnection” means a connectionpotential con (d) Disinfectant contact time within mixing basins and storage
nection between any part of a water _Supply systemamuther reservoirsshall bedetermined by tracer studies or other depart
environment containing substances in a manner tnalerany mentapproved equivalent demonstration.
circumstancesyould allow the substances to enter the water sup (15) “Disinfection” means a process which inactivates patho
ply system by means of back siphonage or back pressure.  genjc organisms in water by chemical oxidants or equivalent

(10) “CT” or “CT calc” is the product of the residual disinfecagents.
tantconcentration (Cn mg/l determined before or at the firstcus (1) “pisinfection profile” meansa summary of dailGiardia

tomer,and the corresponding disinfectant contact time (T) ir Mifymplia inactivation through thereatment plant. The procedure

utes, for example, “C” x “T". If a public water system appliesior geveloping a disinfection profile is containedsifR 810.32
disinfectantsat more than ongoint prior to the first customehe 17) “Disol tzone e 3di ionbsub
water supplier shall determine the CT of each disinfecta%c(ere) i I:Er?)ﬁir(?iﬁn on uigres?éfa eleco:/rge(/]vselﬁ)inntguv\hsig{]-
sequencéefore or at the first customén determine the total per 9 gan & ¢ y

centinactivation or “total inactivation ratio.” The inactivationtre"’“eddrmkIng water is faced for storage and later recovery.

ratio for a single disinfectant sequence is: (18) “Distribution system” means all pipes or conduits by
which water is delivered toonsumers except piping and fixtures
calc insidebuildings served, water services and private water mains as
CTea insidebuilding d i d pri i
definedin ch.SPS 381
C-Eable

(19) “Entry point” means a location in the water system after
where “CTgpie is the CT value required for the ggat oganism treatmentbor chemical addition, if anyut prior to the distribution
andthe taget level of inactivation as contained in & 810.47 system.
t0810.61 The sum of the inactivation ratios, or total inactivation (20) “Filtered system”means a public water system that is

ratio for a series of disinfection sequences is: requiredto use filtration to meet the basic filtration requirements
(CTead) of s.NR 810.29
-_— (21) “Filter profile” means a graphicatpresentation of indi
CTiable vidual filter performance, based on continuous turbidity measure

. . . - . mentsor total particle counts versus time for an entire filter run,
andis calculated bydding together the inactivation ratio for eaclyom startup to backwash inclusivetpatincludes an assessment
flr:5|nfeftlonsequencr?. ||Indd?term'n'r:g the t%tal :”(?CF“?am of filter performance while another filter is being backwashed.

e water supplier shall determine the residual disinfeata “Eiltratinn? : ;
centration of each sequence armbrresponding contact time ma(t?ezr)fro'?n”t\r/\;agt%r: b;ﬂgggsgggr&igﬁzJogo;grl}]somr;%iapartlcuIate
before any subsequent disinfection application points. A total . ) ’
inactivationratio equal to or greater than 1.0 is assumgudvide (23) "Groundwater’means any of theaters of the state, as
thetamget level of disinfection of the @et oganism. definedin s.281.01 (18) Stats., occurring in a saturated subsur

]‘ace geological formation of rock or soil.

11) “Department” mean h rtmen f natur .
res(ouzces.epat ent eans the department o atura (24) “Groundwatersource” means all groundwateitained

from horizontal collectors, infiltration linesprings, and dug,

(12) “Diatomaceousearth filtration” means a process result yriied or other types of wells.

ing in substantial particulate removal in which all of the following (25) “Groundwater under the direct influence cfurface

oceurs. . ) L water” or “GWUDI” means any water beneath the surface of the
(a) A precoat cake of diatomaceous earth filter media is dep?ﬁoundwith either:

ited on a support membrane or septum. )
(b) While the water is filtered by passing through the cake g

the septum, additional filter media known as body feed is continjjy

ouslyadded to the feed water to maintain the permeability of t

filter calﬁe.. o _ _ ~ prior to the first or only point of disinfectant application.
(13) "Direct filtration” means a seriesf processes including 1y Eyidence of relatively rapid shifts in water characteristics
coagulationand filtration but excluding sedimentation resulting,cn’as turbiditytemperature, conductiviter pH which closely
in substantial particulate removal. _ _ correlateto climatological or surface water conditions where the
(14) “Disinfectant contact time” (“T” in CT calculations) departmentdetermines that these shifts are indications of the

meanghe time in minutes that it takes for water to move from thgotentialfor contamination of the groundwater by thgastisms
point of disinfectant application or the previous point of disinfe¢dentifiedin par (a).

tantresidual measurement to a point before or at the point where(26) “Living unit’ means a residence, apartment wufdoe

residualdisinfectant concentration (“C") is measured. — minjum unit, duplex unit, manufactured home or other domicile.

(&) Where only one “C" is measured, “T" is the time in minutes 57y «Mmembrane filtration” means a pressure or vacuum
that it takes for water to move from thoint of disinfectant jyenseparatiorprocess in which particulate matterger than
applicationto apoint before or where residual disinfectant-congne micrometer is rejected by an engineered barggmarily
centration(“C") is measured. througha size—exclusion mechanism, and whiels a measurable

(b) Where more thaone “C” is measured, “T” is determinedremoval efficiency of a taget oganism that can be verified
asfollows: throughthe application of a direct integrity test. This definition

1. For the first measurement of “C”, “T" is the time in minutesncludesthe common membrane technologies of microfiltration,
thatit takes for water to move from the first or only point of disinultrafiltration, nanofiltration, and reverse osmosis.

(a) Occurrence of insects or othmacrooganisms, algae or
gediameter pathogens suchG@iardia lambliaor Cryptospe

ium, in greater than or equal to 10% of representative source
tersamples collected over a period of 6 months, immediately
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72-1 DEPARTMENT OF NATURAL RESOURCES NR 810.04

(28) “Municipal water system” means a community water Note: Examples of transient non-community water systems include those serving
systemowned by a cityvillage, county town, town sanitary dis tavernsm(‘)‘tels, _restaurants, churc’I’1es, campgrounds _and parks. .
trict, utility district, public inland lake and rehabilitation district, (43) “Unfiltered system” means a public water system using
municipal water district or dederal, state, county or municipa|gr(_)undwateunder the direct influence stirface water that is not
ownedinstitution for congregate care or correction, or a privatef/filtered system.
ownedwater utility serving the foregoing. (44) “Utility"” mears a pblic uility as cefined in ch. 196, Sats.

(29) “Non-communitywatersystem” means a public water (45) “UV” means ultraviolet light.
systemthat is not a community water systed.non—-community (46) “Virus” means airus of fecal origin which is infectious
water system may be either a non-transiaph—community to humans by waterborne transmission.
watersystem or a transient non—community water system. (47) “Water storage facilities” meangented reservoirs, water

(30) “Non-transient non—community water system” ortowers,standpipes and treatment plant basins including ground
“NTNCWS” means a non—-community water system that+egand elevated storage structures. It does include hydropneu
larly serves at least 25 of the same persons over 6 months per yeatic tanks or natural surface water bodies.

Note: Examples of non—transient non—-community water systems include those (48) “Water supplier” means angerson who owns or oper
servingschools, day care centers and factories. atesa public water system.

(31) “NSF” or "NSF International” means thegamization (49) “Waterworks” or “water system” means all facilities,

formerly known as the National Sanitation Foundation. : ; ;
Note: The NSF or NSF International address is PO Box 130140, 789 N. Dixbo?ct)rUCtureSplpes’ conduits and appurtenances by means of which

Road,Ann Arbor, Michigan 4813-0140. water is delivered to consumezscept piping and fixtures inside

(32) “Operator-in-charge'means the person designated b uildings served,water services and private water mains as
the owner of the waterworks to be in direct responsiblegehaf ef|ned|‘r‘1 Ch'"SPS 38l _ o
a subclass of operations of the waterworks. Not included in this (50) “Well" means an excavation or opening into gheund
definition are utility managers;ity engineers, directors of public madeby digging, boring, drilling, driving or other methods for the
worksor the equivalent, who aret actually involved in day—to— Purposeof obtaining groundwater
day operations. (51) “Well driller” means gerson defined as a well driller by
(33) “Other-than—-municipalvater systembr “OTM” means  S-280.01 (2m) Stats.
acommunity water system that is not a municipal water system. (52) “Wholesale” or “wholesaler systemineans a public
(34) “Person” means an individual, corporation, companyVatersystem that treats source water as necessary to produce fin
association, cooperative, trust, institution, partnershigtate, ishedwaterand then delivers some or all of that finished water to
municipality, or federal agency anotherpublic water system through one or more master meters.

(35) “Public water system” or “system” or “PWS” means ??ellvery may be through a direcbnnection or through the dis

e : - ibution system of one or more consecutive systems.
systemfor the provision to the public of piped water for huma W o . . .
consumptiorthrough pipes or other constructed conveyances, if (53) "WPDES permit’ means the Wconsin pollutant dis
the system has deast 15 service connections or regularly servégiargeelimination system permissued by the department under

anaverage of at least 25 individuals daily at least 60 days outcf 283 Stats., for the dischge of pollutants.
: : P “ : History: CR 09-073cr. Register November 2010 No. 6%¥. 12-1-10; correc
theyear A pUb“C water system Is either a community water SY%on in (51) made undes.13.92 (4) (b) 7.Stats.Register November 2010 No. 59

tem” or a “non—-community water system”. A system: correction in (18) and (49) made under 3.92 (4) (b) 7.Stats.,Register January
(a) Includes any collection, treatment, storage and distributiéft2No- 673

facilities under the control of the operator of a system and used pri .

marily in connection with the system. Subchapter! — General Operations

(b) Includes any f:ollection or pretreatment storage facilities NR 810.03 General operational requirements. The
notunder the systemtcontrol which are used primarily in connecyyater supplier shall be responsible for ensuring that the public
tion W_Ith the system. o watersystem is operated and maintained to provide an adequate

Note: The definition of public water system as regulated bydiépter is broader quantityof safe drinking water to those consumers served by the

andincludes more water systems than those governed Ipulhie service commis L > LI 7 S .
sionunder its definition of a public utility in c196, Stats. supplier.This responsibility includemaintaining or contracting

(36) “Residual disinfectant concentration” (“Cih CT cat for an adequate number of trainedfstaperformall duties neces
culations)means the concentration disinfectant measured in S&ry, performing maintenance and replacement of equipment
molin a representative sample of water and providing adequate Iaboratory testing equipment o contro
lo§3g%(1|§)EVIewab|eprOJeCt" has the same meaningras.NR andmonitor treatment processes and chemical additiograms.
(:.38) “SéADA” means Supervisory Control and Data Aequiﬁ\II wa;ter sup:phers_tfrc])_r ct%mrgumty systemstshallft\)hfp: gﬁipmbg

. i ) ic water system within the design parameters o an
sltlon(,ja compgter system use((j:i for ga}herlng and analym:jlg haI,I parameters of the specific plan approvaishat system. This
time data used to monitor and control water systems and th@lsponsibility also includes ensuring that Scient fiscal
components. resourcesre available for adequate operation and maintenance.

(39) “Slow sand filtration”means a process involving pas History: CR 09-073cr. Register November 2010 No. §5. 12-1-10.
sageof raw water through a bed of sandaat velocity generally . )
lessthan 0.4 m/h, resultinip substantial particulate removal by NR 810.04 Certified operator requirement. ~ Thewater

physicaland biological mechanisms. suppliershall provide certified operators as follows:
(40) “Surface water” means all water which is open to the (1) Municipal water systems shall provide a certifgperator
atmospherand subject to surface rufiof asrequired by SNR 108.06 (2) Operators shall meet the certifica

(41) “Surface water systems” means public water systemtéon requirements of SNR.H4'O4 114.12 (2) and114.13
usingsurface wateor groundwater under the direct influence of (2) Other—than-municipabater systems operators shall meet
surfacewater as a sour@nd that are subject to the requirementé€ requirements of s&\R 114.30to 114.32
of 40 CFR 141subpart HR and Wwhich contains the national  (3) Non-transieninon-community water systems operators
primary drinking water regulations. shallmeet the requirements of $R 114.30t0 114.32

(42) “Transientnon—community water system” or “TNCWS”  (4) Transientnon—community water systems agempted
meansa non—community water system that serves at least 7gm certified operator requirements.
peopleat least 60 days of the ydaut does notegularly serve at (5) Thedepartment shall be notified within 30 days when the
least25 of the same persons over 6 months per. year watersupplier has employed a new operator-in—gédor each
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NR 810.04 WISCONSINADMINISTRATIVE CODE 72-2

subclassThe operatds name, contaéhformation, and certifica NR 810.08 Drinking water standards. Where practical,
tion number shall be sent to the department after being hired.the quality of the raw water source shall méet primary maxi
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10. mum contaminant level®f ch. NR 809 and other applicable
) . ) requirementof ch.NR 809and this chapter without treatment.
NR 810.05 Required sampling and testing. ~ The water |n all cases, the quality of finished water supplied to consumers

suppliershall be responsible for sampling, testing and reportig public watersystems shall meet the primary drinking water
treatmentplant and distribution system water quality informatioRtandardsontained in chNR 809

to the department, in accordance with the applicable requiremenisistory: CR 09-073cr. Register November 2010 No. §5&F. 12-1-10.
of this chapter and chBlR 108 140, 149 809, and811 The

departmentnay require the installation of sample hydrantff NR 810.09 General treatment and disinfection

ficient, representative sample locations are not reasomablys requirements. Department approved treatment shall be pro

siblein the distribution system. vided and operated by each water supplier where necessary in
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10. order to ensure that the finished water supplied to consumers

) ] ] meetsthe primary maximum contaminant levels contained in ch.
- NR810.06 Operational sampling. ~ Sampling and test- NR 809andthe design standards contained inlR.811, where
ing, in addition to he requirel sampling and testing requirad in ~ applicablen addition, all of the followingequirements shall be
s. NR 810.05 shal be performel by the wate supplier as met:
requiredby the departmed in writing. The departmen may (1) CHEMICAL TREATMENT. (@) All existing and new municipal
requireadditiond sampling and testirg when necessarto verify  yatersystems and all other-than—municipal water systems con
waterquantity and quality, treatmen plant effectivenessade-  giyyctedor modified after December 1, 2010, shall be provided
quae dstribution system operation and to proted water con- it equipment and the necessary appurtenances which can con
sumers. _ tinuously disinfect the waterThe departmeninay require the

History: CR 09-073cr. Register November 2010 No. G5. 12-1-10. installationof disinfection equipment at existing other—than~mu

NR 810.07 Operational reporting. (1) Water suppliers nicipal water systems where deemed necessary to ensure a safe

for the following public water systems shall submit monthlli'g'ater supply Standby disinfection equipment shall be period

reportsin a form or format as required by the department to tvﬁlny checked and repaired, if necessamyensure it will work

; ; . enit is required.
appropriateregional ofice of the department:
pF(>a) pA” mu?ﬂcipal water systemsp (b) All surface water treatment plants and other waterworks

. . .wheretreatment is required to produce a water quality meeting the
(b) Other-than-municipaater systems which have chemi yrimary maximum contaminant levels shall be equipped with

cal or physical treatment. _ _ _ backupchemical feed equipment for all chemicals required for
(c) Any public water system with a pumping capacity of 7@eatmentin the event of failure of the primary equipment.
gpmor more. ) ) (c) Written approval from the department is required prior to
(d) Any other public water system as required by the depatiie addition ofany chemical to a community water system. Non-
ment. community water systems shall refer toNR 812.37for plan
(2) Reportsshall include all the following data, if applicable:approvalrequirements for chemical feed systems. At public water
(a) Daily quantities of water pumped. systemsthat treat continuouslya 30-day supply of chemicals

(b) Daily quantities of chemicals added to the water shallbe kept on hand as required biN& 108.06 (3) The 30-day

() Daily operation of treatment processes supplyshall be based on average day demand and average dose.
; X : Chemicals shall meet current AWV.A. standards and be

(d) Results of chemical, physical, or other tests performed beprovedby the department. Department approval mamysist

plantcontrol. of, but is not limited to, certification of the chemidal use in

(e) Calculated theoretical daily residuals and residual tgsbtablewater under NSF/ANSI Standard 6hose chemical
results. suppliersrelabeling or repackaging NSF/ANGD certified chem

(f) Groundwater depth measurements, static and pumpingicais shall also be certified. Laboratoriegaluating products for
leastweekly where applicable. compliancewith NSF/ANSI Standard 60 shall be certified by the

(g) Totals and averages of the above where spacgsaided AmericanNational Standards Institute. Colored chemicals shall
on the report form. be approved if coloring agents are not ugetbxic concentrations

; or in amounts which impart taste, odor or color to the water supply
(h) Other data determmp_d necessary by the dgpartment. The department may require the analysis of chemicakcissary
(3) For other-than—municipal and non-community water syq? insure use of safe chemicals.
tems, the frequency of pumpage and chemical treatment dat@e. Copies of these standards are availamiénspection at the fite of the
collectionmay be reduced by approval of thepartment in writ  Departmenbf Natural Resources and the Legislative Reference Bureau.
ing, but for those water systems with chemical treatment, in nd\ote: The Department of Safety and Professional Services requires plan submittal
caseshall it beless than twice per week. Reduced frequency sh papproval of all treatment systems installed to service non—-community water sys

; - ; f emsand designed to reduce health-related contaminants. For more information, see
only be considered in cases where treatment is not required; 3382_28

meetprimary drinking water standards for coliform bacteria, fecal (4) ‘chemical containers shall be labeleihtdude the chermi
coliform, Cryptosporidium, Giadia lamblia, viruses, nitrate, ca"name, purity concentration, and name and address of the
nitrite, chlorate, or chlorite. chemicalsupplier

_(4) Computergenerated forms developed by the water Sup () Requests for the substitution of disinfection agents in lieu
plier are acceptable it a minimum, all the required data are-suby¢ chorine forbacteriological control shall be submitted to the
mitted on the form, and if the form of the report receives thgenarimentor review Substitute disinfection agents may not be
approvalof the department prior to use. Electronic submittal Qfseqwithout specific approval by the department.
thereporting forms shall be allowed if done in a form égmhat (f) Solution tankshall be maintained in a sanitary condition.

approvecby the department. (9) The cepartmehmay requie ax assg of chemicas celivered.

(5) Monthly reports for municipal water systems shall be . -
signedby the operator—in—chge oran operator certified in the (1) A material safety data sheet (MSDS) shall be obtained by

applicabletreatment process employed by the water supplier thewater supplier from the chemical supplier for every chemical.

other-than—-municipand non-transient non—communigater (2) DISINFECTIONOF WATER FROM GROUNDWATERSOURCES. (a)
systemsreports shall be signed by the small system certifisst ~ All municipd water systenms shall provide cntinuots dsinfec-
ator. tion of the wate prior to entry to the dstribution system within

History: CR 09-073cr. Register November 2010 No. §5. 12-1-10. 36 months d Decembe 1, 2010. For systens that provide dsin-
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72-3 DEPARTMENT OF NATURAL RESOURCES NR 810.12

fection by chlorination chloramination or chlorine doxide,a shall be certified by the AmericaNational Standards Institute.

detectableesidudshall be povidedthroughou the dstribution ~ Written department approval is not required where existing equip

system. mentis being replaced with similar equipment during mainte
Note: It is recommended that all community water systems provide a detectablanceor repair provided that the water supptian document that

disinfectantresidual throughout the distribution system.(b) When disinfection e equipment usetheets the approval requirements of this sec
waterdrawn from a groundwater source is required in order to meet the MCL for tqf%n

coliform or E. coli contained in ciNR 809to maintain bacteriologically safe water o " . i . .
theresidual maintained in the distribution system and the residual monitoring shalNote: Examples of indirect additives include process media, protective materials
be as required in s$\R 809.74 (2)andNR 811.43 (2) Additional disinfection ~Suchas liners, paints and coatings, sealants, gaskets, fittings and lubricants.
requirementsncluding disinfectant contact time or compliance with the disinfection History: CR 09-073cr. Register November 2010 No. 65 12-1-10.
requirementof s.NR 810.31 (1)may be required by the department oceae—
by-casebasis. The following conditions, as well as other conditions, are considered NR 810.10 Distribution system normal pressure.
Bt e O COMITNIY Waler systes, e system pumps, the disrbuton
sou.rceoe distribution gystem by ei);her coliform ogl,' noncoliform bacteria. %yste.mand related storage facilities S.ha” be operatex_jatmtam
2. The presence of colér raw water from a well serving a public water system@ Minimum of 35 pounds per square inch and a maximum of 100
3. Inadequate construction, including construction which does not meet cur@undsper square inch at ground level above the water main at all
requirementsf ch.NR 811 or812, of a well which serves a public water system.Jocationsin the distributiorsystem under normal operating cendi

(3) DISINFECTION OF WATER FROM SURFACE WATER AND tions. Normal operating conditions include the pealrdemand
GROUNDWATER UNDER THE DIRECT INFLUENCE OF SURFACEWATER ~ On the maximum day Wherethe storage or primary pumping
SOURCES. (a) For free chlorinethe concentration in the waterfacilities cannot provide a minimum static pressure of 35 psi
enteringthe distribution system of any public water system, prihroughoutthe distribution system atreet elevation it shall be
mary or consecutive, served by treated surface water shall benecessaryo create a boosted pressure zorsetoe those portions
least0.2 mg/1 at the entry point to the distribution system ard the system. The use of pressure boosting systems on individual
detectablehroughout the distribution system. For total combinegervicelines shallbe limited to a maximum of 10 individual sys
chlorine,the concentration in the water entering the distributidiemsin any given service area. The individual pressure boosting
systemof any public water system servedtbgated surface water systemsshall be owned and maintained by the public wsyer
shallbe at least 1.0 mg/l at the entry point to the distribution syiemowner The department may require pressure testing to-deter
temand detectable throughout the distribution system. Residuaine whether adequate pressures are available. In situations
monitoring of the water entering the distributisgstem shall be Wherestatic pressures exceed 100 psi, pressure reducing devices

provided as required in BIR 809.74 (2) may be required on mains in distribution systems having docu
(b) Treatment plant CT values shall meet the applicabfBentedsystem deficiencies or problemse to high pressure such
requirementgound in ssNR 810.47to 810.62at all times. asmain breaks and service line breaks.

Note: SectionSPS 382.40 (7) (d) 2. eequires a pressure reducing device to be
(4) CONSTRUCTIONAND MODIFICATIONS. (@) After COnstrue installedto protect individual services when the incoming pressure exceeds 80 psig.

tion, maintenance, repair onodification, waterworks facilities  History: CR 09-073cr. Register November 2010 No. 65&. 12-1-10.

shall be disinfected by procedures outlingd the following o ]

AW.W.A. Standards: A100 (August 1, 2006) for welB§51 NR 810.11 Distribution system fire flow pressure.

(Junel, 2005) for water mains, C6%&ugust 1, 2002) for water Communitywater systems with fire protection shall be operated

storagefacilities, C653 (June 1, 2003) favater treatment plants SOthat under fire flow conditions the residual pressure irtise

or C654 (November 12003) for wells. In addition, waterworks tribution system is not less than 20 pounds per square&hch

may not be placed in service until bacteriological samples hageoundlevel. Water suppliers shall maintain current flow studies

establishedhat thewater is safe for consumption in accordancghowingthe fire flow capability of theystem. Fire pumpers may

with par (b). not be connected to fire hydrants20 psi cannot be maintained
Note: Copies of these standards are availaiiénspection at the fige of the N th_e system during operation of the pumpers. |n_ addl_tl_on, the

Departmenbf Natural Resources and the Legislative Reference Bureau, and mayublic water system owner shall notify the fire chief in writing of

obt_ainedfor personal use from the Americaraiéh Works Association, 6666 86t the|ocation of all fire hydrants that canrm used by fire pumpers

Quincy Ave., DenverColorado, 80235. andcolor code or tag thefattedhydrants. The department may

(b) At least one bacteriologically safe sample shall be obtainggyuirepressure and flow testing to determine whether adequate
beforewaterworks are placed into service. In the case of newff§iys and pressures are available.

reconstructedvells, a minimum of dacteriological safe samples, History: CR 09-073cr. Register November 2010 No. 654, 12-1-10.
takenat least 8 hours apart during the test pumping period, or on
2 separate days, shall be obtained. When new distribution systemBlR 810.12 Distribution system loss of pressure.
or extensions on a number of streets are installed, bacteriologiThé water supplier for community water systems shalidspor
samplesshall be taken at representative locations to estahigh sible for taking corrective action when positive distribution-sys
all of the improvements are free of contamination. When wat&m pressure is lost in an areéegting 25%or more of the overall
main breaks are repaired in public water systems that do not madistribution system or in an entire pressure zone. In addition
tain adetectable chlorine residual, a bacteriological sample shadktoringsystem pressure, the water supplier shall perform all of
betaken in the area of the break within one working dde main the following:
may be returned teervice prior to receiving the results provided (1) Notify the appropriate regionalfife of the departmerats
thatthe main has been disinfected dindhed. The water supplier soonas possible, but no later than one working day after the loss
shallcomply with sNR 809.31when system sampling indicatesof pressure, as to the extenttoé problem, cause and corrective
the presence of coliform ganisms. For water storage facilities actionstaken.
2 or more successive safe samples, taken at 24-hour intervalsy start emegency disinfection of the water supply if the
shall be obtained which indicate bacteriologically safe water Qfatersystem is not aiready continuously disinfected. At a-mini
onesafe sample shall be obtained only ff@e chlorine residual yym, the free chlorine residual shall be 0.2 mg/l at the entry point
of at least 0.1 mg/l is remaining when the results of the safe samglghe distribution system and detectathioughout the distribu
arereported. tion systemor the total combined chlorine residual shall be 1.0
(5) INDIRECT ADDITIVES. Written approval from the depart mg/l at the entry poinand detectable throughout the distribution
mentis required prior to the use of any indirect chemical or matsystem.If loss of pressure was limited to one pressure zibee,
rial that may &ect the quality of thevater supply due to immer abovedisinfection requirements may be restricted tgetthe
sion or incidental contact irthe water system. Departmentaffected pressure zone. Higher disinfectant residuals may be
approvalshall include certification of the chemical or material forequiredby the department if deemed necessamnisure a safe
usein potablewater under NSF/ANSI Standard 61. Laboratoriesater supply Water mainsand storage facilities in the area that
evaluatingproducts for compliance with NSF/ANSI Standédd lost pressure shalble flushed to remove contaminated water and
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NR 810.12 WISCONSINADMINISTRATIVE CODE 72-4

to quickly establish an adequate disinfectant residual. §@ney rosion, cleaning and repair of sight glasses, air volume controls
disinfectionshall be maintained until approvalobtained from andexercising valves.

the department to cease. _ (2) Unlessan alternate schedule is approved bydapart

~ (3) Collectdistribution system water samples for bacteriolognent,each water supplier for community water systems shall per
ical analyses from the pressure loss area as saufegsat@res  form all of the following:

sureis returned to the water system. The number of saruples () valve execising Al distribution system valves shall be
lectedshall increase as the extent of problem areas increases d¥dciseca minimum of every 2o 5 years. The department-fec

in no case may less than 2 samples be collected. The departigithendss to 7 years for hydrant lead auxiliary valves.

shallbe contacted to determine the number of samples and sam - .
pling locations. The water supplier shall comply withN& (b) Hydrant exetising All hydrants shall be exercised at least
oyiceevery 2 years.

809.31when water system sampling indicates the presence . o )
coliform organisms. (c) Hydrant maintenance Hydrants shall be maintained in
(4) Issuean immediate boil water notice afi affected water properworking condition, consistent with the manufactiseee
consumersinless it is determined by the department that an ac@@mendations. , _
threatto public health does not exist. The heiter notice shall  (d) Flushing dead—-end mainsA schedule shall be established
be maintained untikpproval is obtained from the department téor flushing dead—end mains or maimsother areas to remove
cease.In this subsection “boil water notice” means a special tyggdimentor water of poor quality
of public notice thainforms consumers that the water is bacterio (e) Meter testing and calibrationFor water utilities serving
logically unsafe and should be boiled prior to consumption. A bglblic water systems, master water meters in wellhouses, high lift
waternotice shall include all the following information: pumpingstations, booster pumping stations and metering stations
(a) The water has tested bacteriologicaihsafe for drinking. shallbe tested and calibrated at a minimum frequency of every 2
(b) All water used for washing of eating utensils, drinking, Ogearsor as required by £SC 185.83 (2)Calibration resultshall
cookingshould be boiled atmlling boil for at least one minute. P& documented ande within acceptable levels for the particular

. . terbeing calibrated.
(c) Ice and any beverages prepared with unboiled water Shomaistory: cg 09-073cr. Register November 2010 No. 65, 12-1-10.
be discarded.
(d) Precautions listed isubd. 1 to 3 are infefct until further NR 810.14 Water storage facility inspections. The
notice. interior and exterior of water storage facilities serving public
g gnp

(5) Notify the publicin the area &cted as prescribed inR  water systems shalbe regularly inspected and maintained.
809.951unless the department determines timhealth hazard |nspectionsof storage facilities 10,000 gallons or greater shall be

hasexisted. by a professional tankispection firm or by a registered profes
(6) Takeall corrective actions necessary to prevent additionsionalengineer Maintenance shall include removal of sediment
pressurdosses. andbiofilm prior to evaluation of structural, mechanical and-coat
History: CR 09-073cr. Register November 2010 No. §5. 12-1-10. ing systems. Repairshall be provided as necessary to ensure

goodworking condition. Interior and exterior paint coatings for

NR 810.13 System maintenance. Each water supplier steelelevated water storage tanks or treatment structuresbshall
for all public water systems shall perform routine maintenémceinspectecdby a person trained to evaluate the integrity of the paint

ensureproper operation of the public water system. Record-keegystemand repainted asecessary to maintain structural integrity

ing shall be established to ensure proper scheduling. Thewater supplier may perforthe inspection if experienced in
(1) Eachwater supplier for community and nontransient-norPaintinspection.
communitywater systems shall perform all of the following: (1) FreQuENcy. All storage facilities shall be inspected a

(a) ell pump maintenancevertical turbine and submersible Minimum of every 5 years and as required in §@.(a) unless
well pumps shall be removed and inspected on a regular basis @h@rwiseapproved by the department. Repairs or welding on the
maintenanc@ro\/ided as needed. fﬁequency of once every ten exteriorof a tank may make a speCIaI interior inspection nreces

years is recommended. sary. Exterior inspections ofent and overflow screens an_d

(b) Well seal inspectionThe seal between the pump base ariptchesshall be conducted once per year by the water supplier
pumphead shall be verified to metste requirements of sER (2) MetHops. Any of the following methods are acceptable
811.31(1) or 811.32 (1)each time gump is installed or rein for the required 5-year interior tank/ water storage facility inspec
stalled. tion:

(c) Vessels. Iron filters, softeners, and other similar closed (&) Drain down inspectionsDrain down inspections include
treatmentvessels shall be opened up, where practicable, agrmpletelydraining the tank Rigging and ladders may be neces
inspectedat a minimum of once every 5 years. saryto access all surfaces. The tank shall be cleaned of all sedi

(d) Emegency poweexecising Emegency generators and ment prior to inspecting.Unless an alternative schedule is
auxiliary engines shall be exercised a minimum of oncenueith  2PProveddy the departmena drain down inspection shall be-uti
andquarterly undefull load. A log shall be kept that documentdized & minimum of every ten years or every other inspection.
whenthe unitwas operated and maintenance that was performed 1. Following all draindown inspections and painting, the
on the unit. Water suppliers for those public water systems whgterior of the tank shall be disinfected in accordawita one of
rent, lease or borrow their generators shall haveraract with the the methods in &VWA Standard C652-02.A minimum of 2
ownerof the unit, perform full-load exercisira least annually successivesafe samples, taken at 24-hour intervals, shall be
andkeep records showing when exercisives performed. ter ~ obtainedwhich indicate bacteriologically safe water; or one safe
suppliersfor thosepublic water systems with right angle unitssampleshall be obtained only if a free chlorine residual of at least
requiringmobile tractors shall perform full load exercising at lea&:1 mg/l is remaining when the results of the safe sample are
annually and keep records showing when exercising was pégported.
formed. Operational and fuelingrocedures shall be included in 2. Forall concrete ground reservoirs with cracks or signs of
thelog. leakage, the top shall be soaked with water andhteeor shall

(e) Hydropneumatic tanksPressure tanks shall be flusmeg ~ be checked for leaks.
ularly to remove sediment. afks equipped with hatches shall (b) Float down or partialdrain inspections. Float down
haveinterior inspectiong minimum of once every 5 years. Main inspectionsinvolve the use of a disinfected inflatable raft and
tenanceshall include removal of sediment, cleaningoaifilm, allow access to all levels of the tank. The water level shall be low
restoratiorof interior and exterior coating systems to prevent eredbelow the normal low operatirigvel to expose the sidewalls
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72-5 DEPARTMENT OF NATURAL RESOURCES NR 810.16

of the tank. If the tank is to remdimservice during the inspection onemeeting sNR 811.64 (7)requirements shall be provided to
or the water will be sent tthe distribution system following the preventthe entrance of dust and insects.
inspection, all of the foIIowing requirements apply: History: CR 09-073cr. Register November 2010 No. 65F. 12-1-10.

1. A minimum 0.5 mg/khlorine residual shall be maintained
in the tank throughout the inspection.

2. All equipment shall be dedicated for potaiater use and
is disinfected with a 200 ppm chlorine solution.

3. Forall concrete ground reservoirs with cracks or signs
leakage, the top shall be soaked with water andhtbeor shall
be checked for leaks.

4. A minimum of 2 bacteriologically safe samples shall b
obtainedfrom the tank after the inspectioone following the

NR 810.15 Cross connections and interconnec -
tions. Unprotected cross—connections are prohibited. Cross—
connectionshall be protected as requitads.SPS 382.41Water
systeminterconnectiongre prohibited except as provided in sub.
). In addition the following requirements shall be met:
(1) CROSSCONNECTIONCONTROLPROGRAM. In order tgprotect
the public water supply systenthe water supplier for every
Funicipalwater system shall develop and implement a compre
; : hensive cross connecti@ontrol program for the elimination of
|nspect|on§1n_d one 24 hours later . L Il existing unprotected cross—connections and prevention of all
5. A minimum pressure of 35 psi shall be maintained througﬁnure un—protected cross connections to the last flowing tap or
outthe distribution system during the inspection. end-usedevice. The program may include providing public
(c) Diver inspections.Diver inspections shall involve thise  educationmaterials in lieu ofnspections of low hazard portions
of a commercial diver tethered to, anc&c@mmunication with, the of residential or commercial facilities. Low hazard areas consist
outside. Procedures shall be done in accordance with Section 4fhormalkitchen and bathroom fixtures. The water supplier shall
of AWWA Standard C652-02 arfsection 12.0 of the Consensuskeepa current record of the cross connection control program
Standardsfor Commercial Diving and Underwater Inspectionavailablefor annual review by the department. The cross cennec
The department recommentsat the tank be removed from ser tion control program shall include:
vice during the inspection. If the tank is to remain in service dur (3) A complete description of the program andabeninistra

ing the inspection or if the water will be sentte distribution sys ~ tion procedures, including designation of the inspection or
tem following the inspection, all of the followingequirements enforcementgency or agencies.

apply: : ; ;
~ 1. Aminimum 0.5 mg/thlorine residual shall be maintainedasc(,?()jirlf;r??é%urtg?gg)r/ ;%rvg?rﬁ)ilﬁénﬁrré?tlon of the program, such
in the tank throughout the inspection. (c) A time schedule for public education materials, surveys
2. All equipment shall be dedicated for potaisgter use and 44 follow up surveys of consumpremisesfor cross connec
shallbe disinfecteavith a 200 ppm chlorine solution. The inspecijgng including appropriate record keeping. Unless otherwise
tor shall also be disinfected. _authorizedby the department, water suppliers for eaaicipal
3. The inspection of the tank shall be done after the sedime@tersystem shaltause a survey to be conducted for every resi
is removed from the bottom of tardnd shall include a visual gentialservice a minimum of once every ten years or schadule
inspectionof any expansion joints. . matchingmeter replacementPublic educational materials, when
4. Forall concrete ground reservoirs with cracks or signs ekingprovidedin lieu of low hazard inspections, shall be provided
leakage, the top shall be soaked with water andhteeiorshall  to the customer no less than every 3 yearswaittt every cross
be checked for leaks. connectionsurvey Unless a detailed alternative schedule is
5. A minimum of 2 bacteriologically safe samples shall bicludedin the cross connection control program and is approved
obtainedfrom the tank after the inspectioone following the by the department, water suppliers for each municipal water sys
inspectionand one 24 hours later temshall cause a survey to be conducteafary industrial, com
(d) Roboticinspections.Robotic inspections shall involve amercialand public authority service a minimum of once every 2
rover unit with a fiber optic tether and video camera and shajears. Commercial propertiesf similar or lesser risk to residen
include cleaning capabilities. If the tank is to remain in servicéal properties may follow the same schedule as residential proper
during the inspection or if the water will be sent to the distributioies. Completed survey results shall be maintained by the water
systemfollowing the inspection, all of the following requirementssupplieruntil corrections and follow up surveys have been made.

apply: (d) A complete description of the methods, devices, and
1. A minimum 0.5 mg/thlorine residual shall be maintainedassembliesvhich will be used to protect the potable water supply
in the tank throughout the inspection. Compliantmethods, devices and assemblies are listsdSPS

2. All equipment entering the tank shall be dedicated for pot382.41
ble water use and be disinfected with a 200 ppm chlorine solution.(e) Provisions for denial or discontinuance of water service,

3. Forall concrete ground reservoirs with cracks or signs @fter reasonable notice, to any premises where an unprotected
leakage, the top shall be soaked with water andhteeior shall ~ crossconnection exists or where a survey cawdbe conducted
be checked for leaks. dueto denial.

4. A minimum of 2 bacteriologically safe samples shall be (f) Submission to the department of a cafyan ordinance
obtainedfrom the tank after the inspection, one immediately fobstablishingacross connection control program, an annual report
lowing the inspection and one 24 hours later including a total number of all service connections by category

(3) DEPARTMENT NOTIFICATION. The departmert’ regional anda report indicating the number of surveys completed in each
drinking water staffperson shall be given 48 hours prior notice ofategory for that year
the date and time of the inspection. (2) INTERCONNECTIONS WITH OTHER ACCEPTABLE WATER
(4) INSPECTIONREPORTSUBMITTAL. Upon completion of the SOURCES. Interconnections between the public water supply sys
waterstorage facility inspection, a completed departmeport {€mand anothesource of water are prohibited unless permitted
form shall be submitted to the departmeniégional drinking PY the department in individual cases. Approval of the depart
waterstaf person documenting the condition of the storage-fa(:ﬁnﬁirs‘ttosrh,‘"i(l:lRbg9 Ook;tgaclrnF?ediggrorxzot\g:wugr 'Zr:)tleorﬁgnggci';’q- Loporme
ity. The Wa.ter supplier shall Smelt copiesany additional tion in (in);'r 0), (1) (d) made ur?der s13.92 (4) (b) Z.Stats.;Regi'ster Januefry 2012
reportsand videos prepared by the inspector No. 673
Note: The report forms are available from the departrsengjional or central
office drinking water program staf NR 810.16 Local well regulation program.  Watersup
(5) MaNHOLE coVeR GASKET. Following all inspections and pliersfor municipal water systenand communities served by a
maintenancethe integrity of the gasket between the access manunicipalwater system, shall implement a program for the-regu
hole cover and curbing shall be checked and replaced if necesdatipn of wells which are not part of the municipal water system
to prevent the entrance of dust and insects. If no gasket is presamdare located opremises served by the municipal water system.
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Regulationis required to prevent unused, unsafe and noncemply (4) The connection to a hydrant for purposes other fiiren
ing wells from acting as vertical conduftsr aquifer contamina fighting shall meet the requirements irs®S 382.41

tion or as sources of unsafe water that could enter the public watétistory: CR 09-073cr. Register November 2010 No. §%. 12-1-10gorrec-

systemthroughcross connections. Implementation shall be tﬂf” in ;(31) and (4) made under s13.92 (4) (b) 7, Stats.,Register January2012
local ordinance or utility rule.The ordinance or rule shall include:

(1) A requirement that all water supphells that do not have  NR 810.18 System loss and unaccounted  water. All
valid operational permits issued pursuant to & wells which  public watersystems regulated by the public service commission
arenot routinely used, wells which are in noncompliance with cBhallbe operated to comply withBSC 185.8%hat definesys
NR 812 or wells which test bacteriologically unsafe, shall beemlosses and sets standards for unaccounted—for.water
properlysealecand abandoned in accordance withdR.812by History: CR 09-073cr. Register November 2010 No. 654F. 12-1-10.
anestablished date not to exceed gear from date of connection
to the public system, or date of discovery or construction. NR 810.19 Discharge of system or backwash  water.

(2) Provisionsfor a well operation permienewable not less Waterdischaged to the ground surface or storm sewers as part of

frequentlythan every 5 years that will alloretention and opera 1ushing the distribution system, draining or disinfecting reser
tion of wells which are safend in compliance with chNR 812  VOIrS, Or as part of operation of a water treatment facility shall

with the limitation that the well shall be functiqnal and thg Own%?c%%gggénﬁt:ﬁﬁZcisc?é%%egﬁrﬁhgggﬂitsg)s?é%@mgggsﬂ)q%s
shalldemonstrate a need for use. The permit shall require: perthe provisions of ct283 Stats. Dischage directly to a surface

_(a) That a minimum of one safe sample be taken pritwste ater is prohibited unless specific approval is obtained prior to the
ing or reissuing the permit to establish that the water is bactermscharge_
logically safe. History: CR 09-073cr. Register November 2010 No. 65, 12-1-10.

(b) That the well angpump system be evaluated by a licensed
well driller or pump installer and certified to comply with 8HR NR 810.20 Approval of operational changes or
812subchlV, prior to issuing the initial permit and no less thamaintenance projects. Water suppliers shall notify the depart
every 10 years afterwards. mentof any operationathanges involving adjustment of chemi
(c) Prohibition of unapproved cross—connections between & addition, filtration, or other operationphrameters that may

. : : o impactthe quality of water produced efporarychanges to man
{aermatewell and pump installations and theunicipal water sys agewaterquality variations do not require department approval

. . . . provided the operation remains within prior approvedgédr
~ (3) Written documentation of the well and pump inspectiopanges. Use of alternate chemicatsijustment outside prescribed
indicatingcompliance with chNR 812requirements using stan treatmentanges previously approved by the department, or per

dardizedforms provided by the department. manentoperational changes may not be made unless approved by
(4) Submission of a copy of the well regulation ordinance d¢he department prior to the change.
rule to the department. Note: Modifications of chemical dosages or changes in chemicals may signifi

cantly alter the corrosion characteristics of the watewel as impart odors and
tastes. Careful consideration of the impdotwater chemistry should be given prior
to adjusting chemical treatment.

NR 810.17 Temporary water supply and pressure. History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.
(1) Water conduits used for the temporary supply weéter
becausef water mairbreaks or replacement shall be of materials NR 810.21 Unattended water treatment plant opera -
approvedeither by chSPS 382swater service or private water tion. Water treatment plants may be operatdotelyor by use
main materials or by ci\R 811 as water main materials. Piping®f on site supervisory control and data acquisition (SCAS)S)
materialsmay be reusebut may not have been previously used@msprovidedthe water distribution system hasfauiént storage,
for purposes other than providing potable wafEhe lines shall asdetermined by engineering analysis, to allow response and res
be disinfected in accordance witAMAWA Standard C651-05, olution to problems. Unattended water treatment plaetgting

. . for acute contaminants shall be provided with:
(2) Fire hoses may be used for emgency service to custom 1) Al for all critical feat includina:
ers. However the water consumers shall be notified by the water (1) Alarms for all critical features including:
supplier not to use the water provided for drinking or food prepa (&) Pump failure.
ration. (b) Reservoirclearwell, or basin overflow or low level.

(3) Distributionsystems or pressure zones served by a single(c) Station flooding.
elevatedank shall maintain normal pressures as specifiediRs.  (d) Chemical feeder failure.
810.10when the tank is taken out of service for inspectind (e) Chemical feed over or under desired range.
maintenancéy one of the following methods: (f) Critical equipment failure.

(a) Installation of one or more pressure blow~aflves on a (g) Intrusion.
hydrantor hydrants at thepposite end of the system from the (h) Power failure

sourceof water. (2) An operations manual describing alarms, operator
(b) Installation of a temporary pressure tank CONNECt&tElo oghonseso alarms, quality control and challenge testing for the
systemthrough a fire hydrant. Theydrant shall be flushed and communication and control systems, operatiadmaintenance
disinfectedprior to being connected to the pressure tank. The cQ§ the control systems, and identifying primary and secondary
nectionshall be with a reinforced high pressure neoprene hqg&ponders.
dedicatedor potable water use. An air compressor or other suit (3) A flow diagram showing the location of critical features
able megns shall beI pro&/cljded to addkalr tr? tlrée*t}alnk. All COMPresiims.and automated controls !
sorsused to routinely add air to tanks shalldieless. Lager . : ) .
capacitycompressor)s/ that are not oil-less may be us:g tem 0(4)_ Manual override of all treatment plant operations and
rarily to fill a tank upon startup, repair or service but shall be fitt antlons._ ) . ) .
with a filter and any other appurtenances necessary to rqraeve () Daily on-site operator visits to verify plant operation and
ticulatesand oil. The pressure tank and connecting hosetshallSECUrty:

History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

disinfectedand sampled in accordanedth s. NR 810.09 (4) (6) Designationof standby operators during times of unat
Adequatesecurity measures shall be provided for the tank afndedoperation.
hose. (7) Battery back up for control systems.
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72-7 DEPARTMENT OF NATURAL RESOURCES NR 810.24

(8) Continuous disinfectant residual and turbidity monitoring 2. A system for establishing ergency communications.
whereappropriate. 3. Any mutual aid agreements the water utility has with other

(9) Water suppliers for public water systems using surfaceommunities for sharing personnel, equipment and other
waterand groundwater under the direct influenésurface water resourcesluring an emeency.

shall: 4. Standard procedures for egmmcy water production.
(a) Submit a report describing the items required in @)io 5. A means for sharing information with customers.

the department for review and approval. (b) Other-than-municipal water systems shall have an-emer
(b) Demonstrate the operation of the treatment plant by tgencyoperation plan including at a minimum:

SCADA system for a period of 6 months. 1. A list of plumbers, electricians or other contractors that

(c) Provide a list of alarms generated during the demonstrativauld be available to respond in emency situations.
periodalong with a request for approval to operate unattended. 2. Procedures for obtaining a back—up water source.
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10. History: CR 09-073cr. Register November 2010 No. §5. 12-1-10.

NR 810.22 Emergency well operation.  An emegency NR 810.24 Water system capacity . All new community
well is a well that is not routinely use@he well owner may obtain and non-transient non-community water systems shall develop
awrittenextended well abandonment agreement with the depaihdmaintain adequate financial, managerial and techoagze
mentto allow a normally unused or standby well to remain epergy to meet the requirements of this chapter 4adJSC 300to
tional and to delay well abandonment provided that the wegD0j-26 New communityand non-transient non—-community
owneragrees in writing to the following requirements: watersystems are defined as those constructed after September 1,

(1) Thewell water enteringhe distribution system may not1999,or those that upgrade system type after that date to become
exceedany bacteriological or nitrate drinking water standards.a community or nontransient noncommunity water system.

(2) The well water may not contain any volatileganic or Note: 42 USC 300to 300j—26is entitled the federal Safe DrlnkanrAct_.
syntheticorganic contaminant levelexceeding the maximum (1) NEW SYSTEMCAPACITY EVALUATION. NO hew community

contaminantevel or MCLthat could lead to further water qualityOr Non-transient non-community water system may commence
degradatiorof the groundwater operationafter September 1, 1999, unless the owner of the pro

(3) Thewell owner agrees to a 5 year cycle of reevaluatio osedwater system first demonstratiesthe satisfaction of the
Wherethe agreement is continued, it shall be renewed in Writié@partme_nt that the water system shall have and shall maintain
every5 years. equatdinancial, managerial and technical capatityneet the

N A 6 e f t i itoring is established requirement®f this chapter and thequirements 042 USC 300f

(4) year cycle for water qualityonitoring Is established. 1, 300j-26 Additions to water systems constructed prior to-Sep

(5) Bacteriologicaltesting is conducted quarterly frothe tember1, 1999, arexempt from this requirement unless the addi

well. tionsresulted in an upgrade in system type.
(6) Nitrateis monitored annually from the well. Note: 42 USC 300to 300j-26is entitled the federal Safe Drinkingater Act.
(7) Thewell meets current well constructiand pump instal ~ (2) CAPACITY EVALUATION SUBMITTAL. To demonstrate finan
lation standards. cial, managerial and technical capacitytiie department, before

(8) Thewater supplier shall notify all customers of the use dreginningconstruction of a water system, the owner of a proposed

thewell if the water quality exceeds primary drinking water staffommunityor non-transient non-community water system shall
dards. submit to the department a system capacity evaluation that

(9) The well owner agrees to televise any well in excess of fRgludesall O_T the foIIow_lng: .
yearsold at least once every 15 years. (a) A written description of the water system design that

(10) Thewater system will restrict the use of the well if théncludesall of the following: .
water quality exceeds the primary drinking water standards to 1~ For groundwater systems, the proposed well construction

emergencyuse of no more than 2 days per quarfene depart 2ndthe name of the water-bearing formation.
ment may authorize an extended period of use for an individyal 2- For surface watesystems, the name of the source water

eventif contacted by the water supplier body and the intake length and intake location.
History: CR 09-073cr. Register November 2010 No. 65&F. 12-1-10. 3. Pumping capacity
4. Water treatment.
NR 810.23 Water system security and emergency 5. Water storage volume.
operations. (1) WATER SYSTEMSECURITY. Water systentpuild- 6. Length and diameter of water mains.

ings and infrastructure access points above ground, such as resery
voir hatches, lines used pump to waste, doors and valve cham
bers,shall have adequatecks and be secured when not occupie sterstations
or in use. Security measures that may be taken include: the in 2P : .

lation of security fences, hardened mrotected locks, exterior - Map or plat showing the proposed water system.
warning lights, exterior motion detectors, surveillance cameras; (b) Evaluation of the potential for the water quality to be out
door,window; and hatch intrusion alarmmom motion sensors, Of compliance with any of the primary or secondary standards of
steeldoors, minimizing the size of windows, eliminating win this chapter For groundwater systems, this evaluation shall be
dowsor using hardeneglindow materials or iron, steel bars, oasedon a review of water quality information available from
meshover windows. Any security alarms installed shaltbe  nearbyexisting wells or on the results whter quality monitoring
nectedto telemetry control, SCADA systems, and monitoreffom a test well. For surfacgater systems, this evaluation shall
alarmsystems where they are used. be based on water quality monitoring from the surface water

(2) EMERGENCY OPERATIONS. Water suppliers for each cem  (C) Anticipated average and maximum daily water use for the
munity water system shaflevelop a plan to prepare foespond Pproposedvater system.
to, mitigate and recover from all types of egemcysituations, (d) For groundwater systens site assessment that includes
including terrorism, sabotage, natural disasters such as faatls all of the following:
tornadoeslossof system-wide pressure, and overfeed of chemi 1. The separation distances between the well and potential

. Pressure range within the water system.
8. Location of any pressure reducinglves or pressure

cals. sourcef contamination within the proposed wellhead protection
(&) Municipal water systems shall have an egeacy opera area.

tion plan including, at a minimum: 2. Any violation of the applicable separation distances con
1. Alist of local and state engancy contacts. tainedin chs.NR 811 and812
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3. The proximity of the well to any wetlands. well construction, wellocation, water quality monitoring, and
4. Thelocationof the well in relation to the 100-year floodwatersystem operation contained in this chapter antlBh812
elevation. (6) ENGINEERING OR DESIGN REPORT. A single engineering or

(e) For surface water systems, a sowreger assessment thatdesignreport may be submitted to satisfy the requirements of s.
includesthe identification of potential sources of contaminatiohR 811.09 (3)and(4) and the capacity evaluatioaquired by sub.
in relation to the intake and the susceptibility of the water systé®).

to contamination. (7) DEPARTMENT APPROVAL OF SYSTEM CAPACITY. The coR
(f) Anticipated number of industrial, commercial and residesstruction of any new non-transient non-community or eom
tial water services. munity water system may not commence without department

(9) Initial and projectedustomer population and service areg2Pprovalof thesystem capacity evaluation demonstrating techni
(h) Information for thadentification, location and contact of cal, financial, and managerial capacity required in this section.

the water system designer including the name, address, and teld8) DENIAL OF WATER SYSTEMCAPACITY. The department may
phonenumber of the system designer and desigrfem. I enyapproval of the system capacity evaluation forafripe fot

(i) Status of all department permits and approvals relatbe to owing reasons. . .
constructionof the water system. desianand location standarde. or approved variances o
() Information for thedentification, location and contact of ; : ’
the water system owner including the nama€ddress and tele dards,contained in chs\R 811 aqd812andSPS 382
phonenumber of the water system owner and the extent of the(b) The water system operatiommabcedures do not meet the
owner’sresponsibility for the water system. ﬁ%gﬁlblﬁrﬁqgliemeﬂﬁ ofdch.StC t1_85)r"ofgh|s dchaptertand ch.

(k) Information for thadentification, location and contact of related to wetinead protectionell abandonment, cross

f - nectioncontrol, operational reporting, meter testihgdrant

the water system manager including the name, address and tgf;% valve exercising, and operator certification
phonenumber of the system manager ’ ’

. : - . (c) The water system monitoring plan does not conform to the
(L) Information for the identification, location, and contact Oé%plicablemonitoring requirements of this chapter and KR

the water system operator including the name, address and t 9, approved variances to the requirementhisf chapter and

phonenumber of the watesystems certified operator as defined e : .
in s.NR 114.03 (2) If a certifiedoperator has not been selecte hé B‘E g?t?ngrr“t%g:‘g%%{:gg ;eqlﬁg\?;?ﬁﬂhsefﬁgi'gﬂ dasslgart of
prior to submitting the capacity evaluation, a timetable for hirin P On approval unde :

an operator shall be included as yrthe capacity evaluation in  (d) The system capacity evaluation is incomplete.

lieu of the information for the identification, location and contact (€) The information provided does not demonstrate adequate
of the water system operatdFhe water system may not be placedinancial capacity to meet the requirements of this chapter

into operation until the department is provid&m the informa _ History: CR 09-073cr. Register November 2010 No. 6%%. 12-1-10gorrec-

tion for the identification, location arzbntact of the water system 193 ™ (8) (2) made under s13.92 (4) (b) 7. Stats. Register January 2012 No.

operatorrequired in this paragraph.

(m) A plan identifying all sample locations for all monitoring NR 810.25 Operation and maintenance manuals.
requiredunder the Safe Drinking &ter Act. Watersuppliers for all community water systems providing treat

(n) Description of the operational procedures required by thigent,including chemical additiorshall provide training for staf
chapter,chs.NR 809and811 andPSC 185elated towellhead in the operation and maintenance of the equipment and maintain
protection,well abandonment, cross—connection control, operap-to—datemanuals for the operation and maintenance of the
tional reporting, meter testing, hydrant and valve exercising aeduipment.

operatorcertification. History: CR 09-073cr. Register November 2010 No. 65, 12-1-10.
(o) Description of the rate or fee mechanism for-oth i
er—-than—municipalvater systems. NR 810.26 Other requirements. (1) AUTHORIZATION

OR OPERATION OF NEW COMMUNITY WATER SYSTEMSOR IMPROVE-
ENTSTOEXISTING SYSTEMS Before a neveommunity water sys
mor improvements to a community water system can be placed

(p) Copy of the public service commission certificate auth
rizing the construction andperation, and estimating rates, fo

municipalwater systems regulated by the public service COMMiZo service, written authorization of thdepartment shall be

SIO(nq.) Description othe method of payment for the constructior? btained.
and operation of the water system for non—transient non- (a) To obtainauthorization for operation of a new community

communitywater systems watersystem, the community water system owner shall meet the
' ) ._following requirements:
(r) Statement fronthe water system owner on the fmancnai g req

ivof th i A tth A ts of this ch 1. Aninspection of the facilities shall be made by a represen
;:éarpam yorthe water systeo meet the requirements ot this Chapative of the department to determine if construction is in accord

. . ancewith the approved plans and specifications. Deficiencies
(3) CapPACITY EVALUATION FORM. The capacity evaluation shall be corrected prior to startup by a specified compliance

shallbe submitted on a form provided by the department or inyate,as determined by the significance of the deficiency

formatapproved by the department. 2. The department shall be informed in writing of the name

Note: Capacity evaluation forms may be obtaiffiesn the department bureau of ) ; : ;
drinking water and groundwater at no ajby writing to Bureau of Drinking slter of the certified operator who will be in cigerof anycommunity

andGroundwaterBox 7921, Madison, W1 53707. watersystem.

(4) REQUIREDQUALIFICATIONS. The information irsub.(2) (a) 3. The owner of a municipal water systehall have adopted
to (e) shall be prepared by a professional engineer for munici@pss—connectloand well abandonment ordinances or rules.
water systems and by a professional engineer or licensed well 4. The owner of a municipal water system shall have an
driller for other-than-municipal or non-transiemon— approvedwellhead protection plan.
communitywater systems. 5. The owner of each community water systmll have an

(5) WAIVER PROCEDUREFORNON-COMMUNITY WATERSYSTEMS. €Mmergencyesponse plan.

The department may waive the requirement for the owner to sup 6. Water distribution maps aequired in sub(2) shall be pre
ply informationon well construction, well location, water qualityvidedto the department by the water supplier

monitoring,and operational procedures listed in g@p(a)to (n) 7. A plan identifying all sample locations for all monitoring
for non-community water systems provided that the ownegquired under the Safe Drinkinga@r Act shall be provided to
acknowledgesn writing conformance to the requirements fothe department by the water supplier
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72-9 DEPARTMENT OF NATURAL RESOURCES NR 810.29

(b) To obtain authorization for startup of improvements to (c) Examplecalculations for determining dosage require
existingcommunity water systems that are reviewable projects@asnts.
definedin s.NR 108.02 (13)an inspection of the facilities and _ History: CR 09-073cr. Register November 2010 No. §%&. 12-1-10; correc
correctionof deficiencies may be necessary prior to startup 4" (6) made under 43.92 (4) (b) 7.Stats. Register November 2010 N653
requiredin par (a). Water mains are excluded from the inspection
requirementinless required in the department plans and specifi  Subchapterll — Surface Water Treatment and
cations approval letter Groundwater Under the Direct Influence of Surface

(2) Maps. Each municipal and OTMubdivision water sup Water Treatment Operations
plier shall supply a current map of the public water system which
showsthe size and location of all facilities amgpurtenances, NR 810.27 General requirements for all surface
suchas watemains, valves, hydrants, wells or sources, pumpingater and groundwater under the direct influence of
stations treatment plants, and storage facilities. Overflow elevaurface water systems. (1) This subchapter establishes-cri
tions of the water system storage units shall be shown. Any prégriaunder which filtration is required as a treatment technique for
surezones shall be delineatedvd@ current copies of this map public water systems supplied by a surface water source or a
shall be kept on file with the department at all times. One cogyoundwatersource under the direct influence of surface water
shallbe provided to the departmentientral dice and one copy Directinfluence shall be determined for individisalurces by the
shallbe provided to the appropriate department regioriigeof ~department. The department determinatiaf direct influence

o : be based on site—specific measurements of water quality
(3) MEeTeRs. Each municipal water supplier and those wateh2Y e ;
suppliers for other—than—municipal water systems haviag Characteristicsuch as those stated if\8R 810.02 (25pr docu

. : : mentationof well construction characteristics and geology with
sourcecapacity of at leastO gallons per minute shall provide a4 eyajyation. These regulatioatso establish requirements

watermeterat each source to accurately measure the daily-Qugiy e atment techniques in lieu of maximum contaminant levels
tity of water pumped or delivered. afér metering shall be pro o, Giardia lamblia, viruses, heterotrophic plate count bacteria,
vided for all community water systems utilizing chemical addi ggionella,Cryptosporidiunand turbidity Treatment technique
tion. All sourcewater meters shall be calibrated at least every2quirementsapply to every public water system which utilizes
years as required inBSC 185.83 (2) surfacewater or groundwater under the diretftuence of surface

(4) LICENSEDPUMPINSTALLER. Any person, firm, corporation waterand the requirements consist of installing and projogry
or partnership performing wefilump installing work as defined atingwater treatment processes which reliably achieve:
in 5.280.01 (5) Stats., shall perform the work in accordance with (a) At least 99.9% or 3-log removal inactivation ofGiardia
chs.NR 108 811, and812and shall be a licensed pump installefamblia cysts between a point where the raw water is not subject
in accordance with the requiremenfsh.NR 146 Pumpinstal to recontamination byurface water runbfand a point down
ling work at municipal watesystems is not required to be perstreambefore or at the first customer
formedby a licensed pump installer when performed by a depart (b) At least 99.99% or 4-log removal or inactivation of viruses
mentcertified waterworks operator who is a full-time employegetweena point where theaw water is not subject to recontamina

of the municipal water system. tion by surface water runbénd a point downstream before or at
Note: Section280.01(5), Stats., defines “pump installing” to mean the industrhe first customer

andprocedure employed in the placement and preparation for operation of equipment .-
andmaterials utilized in withdrawing or obtaining water from a well for consumption (C) At least 99.9% or 3-log removal @ryptosporidium
or use, includingall construction involved in making entrance to the well and estabetweena point where theaw water is not subject to recontamina
lishing such seals and safeguards as are necessary to protagagerdnom contami  tion by surface water runbénd a point downstream before or at
nation. _ thefirst customer for filtered systems, @ryptosporidiumcontrol

(5) WELL HEAD PROTECTIONPLANS. Water suppliers for com underthe watershed control system for unfiltered GWUDF sys
munity water systems with a department approved Wweld tems.

protectionplan and ordinancshall implement it. Amended plans (2) A public water system using a surface water source is con
or ordinances shall be approved by the department prior to-impigjeredto be in compliance with the requirements of £upif it

mentation. meetsthe filtration requirements in BIR 810.2%nd thedisinfee
(6) SAMPLING AND MONITORING PLANS. Water suppliers shall tion requirements in NR 810.31

developsampling and monitoring plaress required by s$\R (3) A public water system using groundwateder the direct

809.31(1) (a) 809.325 (2) (c)and809.565 (6) influenceof surface water is considered to be in complianitie

(7) STORAGETURNOVER. Storage facilities shalile operated to the requirements or sulfl) if it meets the criteria for avoiding
facilitate turnover of water in order to prevent freezing and-stadjltration in s.NR 810.30along with the disinfection requirements

nant water conditions. Consideration shall be given to installilﬁqS-NR 810.3% or if it meets the filtration requirements INR
separaténlet and outlet pipes, difsers and bée walls. 810.29and it meets the disinfection requirements.MR 810.31

(8) EMERGENCY CHLORINATION PLANS. An emegency chle (4) Eachpublic water system using a surface water source or
rination plan is required for each community water system. Eagfroundwater under the direct influence of surface water shall be
municipalwater systenshall have appropriate chlorination infra ?pgrgteﬁ)yguahfled personnetho meet the requirements speci
structureand chorine available to obtain 0.5 mg/l figsgorine  '©C tyF el (;agrjg;tsmegt._ ter November 2010 No. 65, 12-1-10
throughoutits distribution system within 4 hours. orking story: cr Register November O- Bt '
chlorine meter shall also be available to measure chlorine con .
centrations. To ensure water systems are capable of gemay NR 810.28  Requirements for covers on water stor -
chlorination,the department magsk that an emgency chlorina  29€ structures.  All finished water storage reservoirs and treat

tion test be conducted lige water supplier for a municipal waterM€Ntplant basins shall be covered. Finished wiaténat water
system. At a minimum, the emgency chlorination plan shall which has received all required treatmentedtment plant basins

containwater at various stages of treatment.

include: . L . . History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.
(a) Locationand description of chlorine pumps, solution-con
tainers,chemical, and chlorine test meter NR 810.29 Basic filtration requirements.  Public water

(b) Procedures for adding chlorine to the water systielsty  systemsthat usea surface water source shall provide filtration
ing the water system to move chlorine to extremities, and testiwbich complies with the requirements of sib), (2), (3), (4), or
chlorinelevels. (5) and meets thdisinfection criteria specified ir]le 810.31
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NR 810.29 WISCONSINADMINISTRATIVE CODE 72-10

(2). Public water systems that use a groundwater source undemtteetat least 95% of the time at a letlet consistently achieves
direct influence of surface water shall provide filtration whict99.9%removal or inactivation dsiardia lambliacysts, 99.99%
complieswith the specifications of sufl), (2), (3), (4) or(5) and removalor inactivation of viruses, and 99% removalQrf/pto-
meetsthe disinfection criteria specified inMR 810.31 (2within  sporidiumoocysts. The department may set other performance
18 months of thelate that a source is determined, by the deparequirementgo assure the integrity of the technology
ment,to beunder the direct influence of surface water unless theyHistory: CR 09-073cr. Register November 2010 No. 6%#. 12-1-10.
meetthe filtration avoidance criteria in s NR 810.30. Failure to
meetthe applicablaequirements of this section is a treatment NR 810.295 Filter backwash handling.  Public water
techniqueviolation. systemdhat use a surface water sourcgeaundwater under the

(1) CONVENTIONAL FILTRATION TREATMENT. (@) For systems directinfluence of surface water and thpabvide filtration shall
usingconventional filtration treatment, the turbidity level of repMeetthe requirements of 8IR 811.860
resentative samples of a systerfiltered water shall be less than History: CR 09-073cr. Register November 2010 No. 6%f. 12-1-10.
or equal to 0.3 nephelometric turbidity units (NTU) in at least 95%

of the measurements taken each month, measured as specified MR 810-30  Criteria for avoiding filtration for ground -
s.NR 809.13 (1) Tables A and B. water under the direct influence of surface water sys -

(b) The turbidity level of representative sampiés systens (tﬂjms. A public water system that uses groundwater under the

) ... _direct influence of surface water as a water supply source shall
filtered water may not exceed one NTU, measured as specifie Detall of the conditions of sub&l) and(2), and is subject to sub.

s-NR 809.1.3 (1)_Tab|es A and B . (3), unless the department has determined, in writing, thatfiltra

(c) To cetermire ompliancewith par (a), trbidity measure- tjon is required. If the department determines in writing that-filtra
mentsshal be performel on representatiy amples d filtered vater  tion is required, the water system owner shall install filtration and
atleas evety 4 hours ha the ystem rves wate to the public. shall meet the criteria for filtered systems specified inNg.

(d) Inlieu of the requirements of pgc), turbidity measure 810.29and810.31 (2) Within 18 months of the failure of a public
mentsfrom a continuouseading and recording turbidity monitor watersystem using groundwater source under the direct influ
ing device shalbe recorded at predetermined 4—hour intervals thceof surface water to meet any one of the requirements of subs.
determinecompliance with pai(a). The highest turbidity mea (1) and(2), the water system owner shall insféitation and shall
surementrecorded at any time durirthe day shall be reported meetthe criteria for filtered systems specified in 88k 810.29
unders.NR 809.80 (7) (a) 1. and810.31 (2)
~ (e) A system that uses lime softening may acidify representa (1) SoURCEWATER QUALITY CONDITIONS. (a) The fecal coli
tive samples prior tanalysisf using a protocol approved by theform concentration shalie equal to or less than 20/100ml, or the
department. total coliform concentration shall be equal to or less than 100/100

(2) DIRECTFILTRATION. (@) For systems using direct filtration, ml, measured as specified inNR 809.31 (1) Table Fin repre
theturbidity level of representative samples of a sysdittéred sentativesample®f the source water immediately prior to the first
water shall be less than or equal to 0.3 NTU in at least&3Be  or only point of disinfectant applicatidn at least 90% of the mea
measurementaken eaclmonth, measured as specified iNR  surementsnade for the 6 previous months that the systered
809.113(1), Tables A and B. The department nzgprove a tur waterto the public oran ongoing basis. If a system measures both
bidity limit up to oneNTU if the water supplier provides thefecalandtotal coliforms, the fecal coliform criterion, but not the
departmentvith documentation which reliably indicates #es  total coliform criterion, in this paragraph shall be met.

tem achieves at least 99.9% removalimactivation ofGiardia (b) The turbidity level may not exceed 5 NTU, measured as
lamblia cysts at a turbidity level above 0.5 NTU at least 95% @pecifiedin s.NR 809.1.3 (1) Tables A andB, in representative
thetime that the system delivers water to the public. samplesof the source water immediately prior to the first or only

(b) The turbidity level of representative sampdésa systens  point of disinfectant application unless both of the following
filtered water may not exceed 1 NTU, measured as specified irapply:
NR 809.1.3 (1) Tables A and B. 1. The department determines that a turbidity “event” was
(3) SLow sAND FILTRATION. (&) For systems using slow sandcausedy circumstances that were unusual and unpredictable. A
filtration, the turbidity level of representative samples of a sy#urbidity “event” is a series of consecutive daysing which at
tem’sfiltered water shall be less than or equal t4TU in at least  leastone turbidity measurement each day exceeds 5 NTU.
95% of the measurements taken each month, measured as speci2. There have not been more than 2 turbidity events in the past
fied in s.NR 809.1.3 (1) Tables A and B. 12 months the water system served water to the public, or more
(b) The turbidity level of representative sampdés systens  than5 turbidity events in the past 120 months the system served
filtered water may not exceed 5 NTU, measured as specified invgter to the public.
NR 809.113 (1) Tables A and B. (2) STE-SPECIFICCONDITIONS. (&) 1. Theublic water system
(4) DIATOMACEOUS EARTH FILTRATION. (@) For systems using shallmeet the disinfection requirements oR& 810.31 (1) (ant
diatomaceousarth filtration the turbidity level of representative least 1 of the 12 previous months that the system served water to
samplesf a systens filtered water shall be less than or equal the public, on an ongoing basis, unless the system fails to meet the
oneNTU in at least 95% of the measurements taken each morigiuirementsiuring 2 of the 12 previous months that the system
measureds specified in S\R 809.1.3 (1) Tables A and B. servedwater to the public, and the department determines that at
(b) The turbidity level of representative sampiéa systeng ~ 'eastone of these failures was caused by circumstances¢nat
filtered water may not exceed 5 NTU, measured as specified i/§usuaiand unpredictable.

NR 809.1.3 (1) Tables A and B. 2. The public water system shall meet tquirements of s.
(5) OTHER FILTRATION TECHNOLOGIES. A public water system NR 810.31 (1) (bpt all imes the systeserves water to the public.
may use a filtration technology not listed in sufis.to (4) if the 3. The public water system shall meet taquirements of s.

water supplier for the system demonstratesthe department, NR 810.31 (1)c) at all times the system serves water to the public
using pilot studies or other means, that the alternative filtratid#j)lessthe departmerdetermines that any failure was caused by
technologyjn combinatiorwith disinfection treatment that meetscircumstances that were unusual and unpredictable.

the requirements of S\NR 810.31 consistently achieves 99.9% 4. The public water system shall meet tquirements of s.
removal or inactivation ofGiardia lamblia cysts and99.99% NR 810.31 (1) (d)on an ongoing basisnless the department
removalor inactivation of viruses, and 99.9%moval ofCrypto-  determineghat failure to meet these requirements wasaosed
sporidiumoocysts, and the departmeapproves the use of theby a deficiency in treatment of the source water

filtration technology For each approval, the department sketll (b) The public water system shatlaintain a department
turbidity performance requirements that tlvater system shall approvedwellhead protection program which minimizes the

The Wisconsin Administrative Code on this web site is updated on the 1st day of each month, current as of that date. See also Are the Codes
RegisterJanuary 2012 No. 673 on this Website Official?


https://docs.legis.wisconsin.gov/document/administrativecode/official
https://docs.legis.wisconsin.gov/document/administrativecode/official
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(3)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(4)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(5)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(1)(a)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(1)(c)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(1)(a)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.80(7)(a)1.
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29(4)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31
https://docs.legis.wisconsin.gov/document/cr/2009/73
https://docs.legis.wisconsin.gov/document/register/659/b/toc
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20811.860
https://docs.legis.wisconsin.gov/document/cr/2009/73
https://docs.legis.wisconsin.gov/document/register/659/b/toc
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.30(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.30(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.30(3)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.30(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.30(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.29
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.311(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.113(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(1)(a)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(1)(b)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(1)(c)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(1)(d)

72-11 DEPARTMENT OF NATURAL RESOURCES NR 810.31

potentialfor contamination bryptosporidium, Giattia lamblia  subs.(1) and(2) if other water quality characteristios site spe
cystsand viruses in the source watdihe department shall deter cific conditions present a threat to public health which could not
mine whether the well head protection program is adequatelie eliminated by disinfection alone.
meetthis goal. At a minimum, the program shall do all of the fol History: CR 09-073cr. Register November 2010 No. 65, 12-1-10.
lowing:
1. Characterize the watershed hydroldaydrogeologyand NR 810.31 Disinfection requirements for  Giardia
land ownership. lamblia and viruses. A public water system that uses ground
2. ldentify watershed characteristics and activities which mayaterunder the direct influence of surface water and doegroot
havean adverse #dct on source water quality vide filtration shall provide disinfection treatment specified in
3. Monitor the occurrence of activities which may have sub.(1) within 18 months after the department determines that the
adverseeffect on source water quality groundwatessource is under the influence of surface watesys
(c) The public water system is subject to an annual on-s that filters and uses surface wateigooundwater under the

inspectionto assesthe well head protection program and disindiectinfluence of surface wates a source shall provide the-dis
fection treatment process. Eithéne department or a party Nfection treatment specified in sul2) when filtration is
approvecby the department shall condticé on—site inspection installed. Failure to meet any requirement of this section is & treat

The inspection shall be conducted by competent individamts Menttechnique violation.

shall include all of the fo||owing: (1) DISINFECTION REQUIREMENTSFOR PUBLIC WATER SYSTEMS
1. A review of the déctiveness of the watershed control-proUSING GROUNDWATER UNDER THE DIRECT INFLUENCE OF SURFACE
gram. WATER THAT DO NOT PROVIDE FILTRATION. (&) The disinfection

treatmenshall be siffcient to ensure at least 99.9% (3 log) inac
tivation of Giardia lambliacysts and 99.99% (4 log) inactivation
of viruses, every day the system serves water to the public. Each
r.Qiaya system serves water to the public, the water supplier shall
calculatethe CT value from theystems treatment parameters
. . - . . .__ysingthe procedure specified inl$R 810.38 (1) (d)anddeter
4. An inspection of the disinfection equipment for physicgfine whether this value is didient to achieve the specified inac
deterioration. _ tivation rates foGiardia lambliacysts and viruses. atér suppli
5. Areview of operating procedures. ) ers for systems using a disinfectant other than chlorine shall
_6. Areview of data records to ensure that all required tests @emonstrateo the department through on-site challenge studies
beingconducted and recorded and disinfeciiefectively prae  or other information that theystem is achieving required mini
ticed. mum inactivation rates.
7. Identification of any improvements which are needed in the () The disinfection system shall have either redundant com
equipmentsystem maintenance and operation, or data COHECtl%nents,including an auxiliary powesupply with automatic
8. Areview of the adequacy of the watershed coptrogram  start-upand alarm to ensure that disinfectant applicationgs:
to limit potential contamination bZryptosporidiumincluding:  tainedcontinuously while water is being delivered to titribu-
comprehensiveness the watershed revighe efectivenesof  tion system, or automatic shutfaff water delivery to the dis
the systems program to monitor and control detrimergtedivities  tribution systemwhenever there is less than 0.2 mg/l of residual
occurringin the watershed, and the extent to which the water s¥isinfectantconcentration in the watelf the department deter
temhas maximized land ownership or controlled land use, or bofhinesthat automatic shut-béf delivery of water to the distribu
within the watershed. tion system would causan unreasonable risk to health or prop
(d) The public water system may not have been identified @gy, the disinfection system shall have redundant components.
asource of a waterborne disease outbreak, or if it has bédenso  (c) The residual disinfectant concentration in the water enter
tified, the system shall be modified Sailently to prevent another ing the distribution system, measured as specified iNF.

2. Areview of the physical conditiaf the source intake and
how well it is protected.

3. Areview of the systera’equipment maintenance progra
to ensure there is low probability for failure of tbisinfection
process.

occurrenceas determined by the department. 809.563(2), Table R, may not be less than 0.2 mg/l for mbem
(e) The public water system shall comply with the maximur# hours.
contaminantevel (MCL) for total coliforms in sSNR 809.30at (d) 1. The residual disinfectant concentration in the distribu

least1l months of the previous 12 months that the system serRsh system, measured as total chlorine, combined chlorine, or
waterto the public, on an ongoing basis, unlessdépartment chlorinedioxide, asspecified in SNR 809.563 (2)Table R, may
determineghat failure to meet this requirement was not caused Rt be undetectablie more than 5% of the samples each month,
adeficiency in treatment of the source water for any 2 consecutive months that the system savaés to the

() The public water system shall comply with the reguirepublic. Water in the distribution system with a heterotrophic bac
mentsfor total trihalomethanes, fivealoacetic acids, bromate, teriaconcentration less than or equal to 500/ml, measured-as het
chlorite, chlorine, chloramines and chlorine dioxide inN&}  erotrophicplatecount (HPC) as specified in SR 809.31 (1),
809.561 TableF, is deemed to have a detectatbiginfectant residual for

(3) TREATMENT TECHNIQUE VIOLATIONS. (a) A public water Purposef determining compliance with thisquirement. Thus,
systemthat fails to meet any one of the critdnisubs(1) and(2), thevalue “V"in the following formula cannot exceed 5% in one
and for which the department has determined in writing that filtrEnonthfor any 2 consecutive months.
tion is required, is in violation of a treatment technique require V = ¢ +d + e/a + b x 100
ment. where:

(b) A public water system that has not installed filtration is in a = number of instanceshere the residual disinfectant con
violation of a treatmentechnique if either of the following apply: centrationis measured.

1. The turbidity level in a representative sample of the sourceb = number of instances where tfesidual disinfectant cen
waterimmediately prior to the first or only point of disinfection  centrationis not measured but heterotrophic bacteria plate

applicationexceeds 5 NTU. count(HPC) is measured.
2. The system is identified as a source of a waterltissase ¢ = number of instances where tlesidual disinfectant cen
outbreak. centrationis measured but not detected and no HPC is mea
(4) ADDITIONAL CIRCUMSTANCESWHEN FILTRATION WOULD BE sured.

REQUIRED. The departmernhay require a public water system to d = number of instanceshere no residual disinfectant con
install filtration even when the system meets the requireneénts  centrationis detected and where the HPC is > 500/ml.
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NR 810.31 WISCONSINADMINISTRATIVE CODE 72-12

e = number of instances where tresidual disinfectant cen 1. A completed disinfection profile and disinfection bench
centrationis not measured and HPC is > 500/ml. mark for Giardia lambliaand viruses as described in s(&).
2. If the department determines, based on site specific eonsid 2. A description of thgproposed change in disinfection prac
erations,that a public water system has no means for havingiee.
sampletransported and analyzed for HPC by a certitiddratory 3. An analysis of how the proposed change witcifthe cur
underthe requisite time and temperature conditions required inréntlevel of disinfection.

NR 809.31 (1), Table Fand that the system is providing adequate ik i ; ; ;
disinfectionin the distribution system, the requirements of subgn}(,%)f tsh'grf]g;ﬁjwnganges to disinfection practice are defined as

1. do not apply 1. Changes to the point of disinfection.

(2) DISINFECTION REQUIREMENTSFOR PUBLIC WATER SYSTEMS 2. Changes to the disinfectants used in the treatment plant.
WHICH PROVIDE FILTRATION. Each public water system that pro 3. Changes to the disinfection process

videsfiltration treatment shall provide disinfection treatment as S b
follows: 4. Any other modification identifiethy the department as a

significant change to disinfection practice. Additional barriers

total treatmenprocesses of that system achieve at least 99.9%f Eqr,:ﬁ e(;f;arnege&rimse}mg disinfection practices may be exempt
log) inactivationor removal ofGiardia lambliacysts and at least d )

99.99%(4 log) inactivation oremoval of viruses, as determined (2) DEVELOPING THE DISINFECTION PROFILEAND BENCHMARK.
by the department. Watersuppliers for public water systems required to develop dis

(b) The residual disinfectant concentration in the waterentéﬂfecnon profiles under sut{1) shall follow the requirements of

ing the distribution system, measured as specified iNR. is subsection:

809.563(2), Table R, may not be less than 0.2 mg/! for mthem (a) Water suppliers shall monitor at least weekly for a period
4 hours. of 12 consecutive months to determine the total logs of inactiva

(c) 1. The residual disinfectant concentration in the distrib{{on for Giardia lambliaand viruses. If water suppliers monitor
tion system, measured as total chlorine, combined chlorine Prefrequently the monitoring frequency shall be evenly spaced.
chlorinedioxide, asspecified in SNR 809.563 (2)Table R, may SyStemshat operate for fewer than 12 months per year Seall
not be undetectablim more than 5% of the samples each montifionitoredweekly during the period of operatiowater suppliers
for any 2 consecutive months that the system semagar to the shalldetermlne log inactivation fdgiardia lambliathrough the
public. Water in the distribution system with a heterotrophic ba€ntireplant, based on the ©d.o(3 log) values irss.NR 810.47
teriaconcentration less than or equal to 500/ml, measured-as 810-62 Water suppliers shall determine log inactivation for
erotrophicplatecount (HPC) as specified in SR 809.31 (1), virusesthrough the entire treatment plant based on a protocol
TableF, is deemed to have a detectatiiginfectant residual for approvedby the department. . . . N
purposef determining compliance with thisquirement. Thus,  (b) Water suppliers for systems with a single point of disinfec
thevalue “V” in the following formula may not exceed 5% in ongantapplication prior to entrance to théstribution system shall

(a) Disinfection treatment shall be fiafent to ensure that the

month,for any 2 consecutive months. conductthe monitoring in subd4.. to4. Water suppliers for sys
V=c+d+ela+bx100 temswith morethan one point of disinfectant application shall
where: conductthe monitoring in subd4. to4. for each disinfection seg

ment. Water suppliers shall monitor tiparameters necessary to
determinethe total inactivation ratio, using analytical methods in

b = number of instances where ttesidual disinfectant cen S‘NlR 8F09'563t (Z)Tabl_e F; infectant other th Whe t
centrationis not measured but heterotrophic bacteria platg 1+ FOr systems usingdisinfectant other than Uthe temper
count(HPC) is measured. atureof the disinfected water shall be measured at eesidual

¢ = number of instances where tresidual disinfectant cen disinfectant concentrationsampling point during peak hourly

L - flow.
centrationis measured but not detected and no HPC is mea 2. For systems using chlorine, thel of the disinfected water

dsgrﬁghber of instanceshere no residual disinfectant con shall be measured at each chlorine residual disinfectant con
- centrationsampling point during peak hourly flow

Cfntratlonls de_tected and where th? HPC s> 500/ml. 3. Thedisinfectant contact times (“T") shall be determined
e = number of instances where tresidual disinfectant cen during peak hourly flow
;erll;r;tlogls n?[t meﬁjutred gnd Hg ¢ '3 > 50;)/m|. ii .. 4. The residual disinfectant concentrations (“6f'the water

- If the department determines, based on site specific €0ng{dqre or at the first customer antior to each additional point

erations,that a public water system has no means for havin i ; ;
sampletransported and analyzed for HPC by a certifiémratory Sbfdisinfection shall be measured during peak hourly.flow

underthe requisite time and temperature conditions required in s, (C) In lieu ofconducting new monitoring under pd), public -
NR 809.31 (1), Table Fand that the system is providing adequafé(atersystems may elect to meet the following requirements:
disinfectionin the distribution system, the requirements of subd. 1. Water suppliers for systems that have at leastyeaeof

a = number of instances where tresidual disinfectant cen
centrationis measured.

1. do not apply existing data that are substantially equivalent to dailected
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10. underpar (b) may use these data to develop disinfection profiles
asspecified in this section if the water system has neither made a
NR 810.32 Disinfection profiling and benchmark - significantchange to itéreatment practice nor changed sources

ing. (1) REQUIREMENTSWHEN MAKING A SIGNIFICANT CHANGEIN  Sincethe data wereollected. Vilter suppliers may develop disin
DISINFECTION PRACTICE. (a) Following the completion of initial fectionprofiles using up to 3 years of existing data.
sourcewater monitoring under 8IR 809.33]1the water supplier 2. Water suppliers may use disinfection profilepoofiles

for a public water system that plans to make a significant chartgyelopedpreviously in lieuof developing a new profile if the
to its disinfection practice, afefined in par(b), shall develop dis water system has not made a significant changdetsmined
infection profiles and calculate disinfection benchmark$iar- — undersub. (1) (b), to its treatment practice or has not changed
dia lambliaand viruses as described in s(®). Prior to changing sourcessince the profile was developed.ai&t suppliers for sys
the disinfection practicethe water supplier shall notify the departtemsthat have not developed a vinuofile shall develop a virus
mentand shall include in this notice all of the following informaprofile using the same monitoring data on which @Giardia
tion: lamblia profile is based.

The Wisconsin Administrative Code on this web site is updated on the 1st day of each month, current as of that date. See also Are the Codes
RegisterJanuary 2012 No. 673 on this Website Official?


https://docs.legis.wisconsin.gov/document/administrativecode/official
https://docs.legis.wisconsin.gov/document/administrativecode/official
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.311(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(1)(d)1.
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.563(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.563(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.563(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.311(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.311(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.31(2)(c)1.
https://docs.legis.wisconsin.gov/document/cr/2009/73
https://docs.legis.wisconsin.gov/document/register/659/b/toc
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.331
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(1)(b)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(1)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.47
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.62
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)(b)1.
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)(b)4.
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)(b)1.
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)(b)4.
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20809.563(2)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)(b)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(2)(b)
https://docs.legis.wisconsin.gov/document/administrativecode/NR%20810.32(1)(b)

72-13 DEPARTMENT OF NATURAL RESOURCES NR 810.34

(d) The water supplier shall calculate the total inactivatiomateror GWUDI source. This monitoring may include sampling
ratio for Giardia lambliaas follows: for Cryptosporidium E. coli, and turbidity as described i\
1. For water systems usiranly one point of disinfectant 809.331 to determine what level, if angf additionalCryptospo-
application,the water supplier may determine the total inaetivaidium treatment they shall provide.
tion ratio forthe disinfection segment based on either of the fol (b) Water suppliers for systems thman to make a significant

lowing methods: changeto their disinfection practice shall develop disinfection
a. Determine one inactivation ratio (€aldCTgg.9 before or profilesandcalculate disinfection benchmarks, as described in s.
atthe first customer during peak hourly flow NR 810.32

b. Determine successive (galdCTgg.9 values, representing (c) Water suppliers for filtered systems shall deterntivegr
sequentialinactivation ratios, between the point of disinfectan€ryptosporidiumtreatment birclassification as described in s.
applicationand gpoint before or at the first customer during peakiR 810.34and provide additional treatment foryptosporidium
hourly flow. Under this alternative, the water supplier shall calcif required,as described in IR 810.35 All unfiltered GWUDI
late the total inactivatiomatio by determining (ChidCTog.g for ~ systemsshall provide treatment f@ryptosporidiumas described
each sequence and then adding the {gdCTggg values In S.N.R 810.36 Filtered systems and unfiltered GWUDl systems
togetherto determineX (CTeaidCTo9.9). shall implement Cryptosporidiumtreatment according tthe

2. For systems using more than one point of disinfectafhedulén s.NR 810.37
applicationbefore the first customer the water supplier shall deter (d) Water systems with uncovered finished water storage facil
mine the CT value of each disinfection segment immediately prities shall comply with the requirements to cover the facility as
to the next point of disinfectant application, or for the finalseglescribedn s.NR 810.28 Finished water is that water which has
ment,beforeor at the first customeduring peak hourly flowThe receivedall required treatment.

(CTcadCTog.9 value of each segment arl (CTcadCTo9.9) (e) Water systems required to provide additional treatrfeent

shallbe calculated using the method in subd. _ Cryptosporidiumshall implement microbial toolbox options that
3. The water supplier shall determine the total logmaé  aredesigned and operated as described INR810.4110810.46
tivation by multiplying the value calculated in sulidor2. by 3.0. (f) Water suppliers for water systems shall comply with the

_ (e) Water suppliers shall determine the total logs of ina€tivapplicablerecordkeeping and reportimgauirements described in
tion for viruses using a protocol approved by the department. ssNR 810.39and810.40

(f) For water systems required to calculatéisinfection History: CR 09-073cr. Register November 2010 No. §5&. 12-1-10.
benchmarkwater suppliers shall use the following procedure:

1. For each year of profiling data collected and calculated NR 810.34 Cryptosporidium bin classification for
underthis subsection, the water supplier shall determine the lofiitered systems. (1) Following completionof the initial
estmean monthly level of botGiardia lambliaand virus ina€  roundof source water monitoring required undeNR 809.331
tivation. The water supplier shall determitiee mearGiardia (1), water suppliers for filtered systems shall calculate an initial
lamblia and virus inactivation for each calendar month for ea@yyptosporidiumbin concentration for each plant for which
yearof profiling data by dividing the sum of daily or weekyar-  monitoring was required. Calculation d@he bin concentration
dia lambliaand virus log inactivation by the number of values cashall use theCryptosporidiumresults reported under 8IR
culatedfor that month. 809.331(1) and shall follow the procedures in s{®) (a)to (e).

2. The dsinfectin benchmak is the lowes monthly mean (2) (a) For filtered systems that collect a total of at letst
value,for water ystens with ane year of profiling data or the mean  samplesthe bin concentration is equal to the arithmetic mafan
of lowestmonthly mean values for wate systens with more han )| sample concentrations.
oneyes of profiling data of the monthly logs d Giardia lambha (b) For filtered systems that collect a total of at least&%

arﬂis\tnorrt;:s (I?F?c;g?g!s\f:ﬁgg:Qeﬁfvﬁgegop{gw?ggﬂg'-l—lo. ples,but not more than 47 samples, the bin concentration is equal
to thehighest arithmetic mean of all sample concentrations in any

NR 810.33 Enhanced treatment requirements for 12 consecutive months during whi€ryptosporidiumsamples
Cryptosporidium. (1) ApPLICABILITY. The requirements of werecollected.
this section apply to all public water systems supplied by a surface(c) For filtered systems that serve fewer than 10,000 people
watersource and public wateystems supplied by a groundwateandmonitor forCryptosporidiumfor only oneyear collecting 24
sourceunder the direct influence of surface water samplesn 12 months, the bin concentration is eqoahe arith

(@) Wholesale systems shall comply with the requirements fetic mean of all sample concentrations.
this section basedn the population of the lgest system in the  (d) For filtered systems with plants operating only part of the
combineddistribution system. year that monitorfewer than 12 months per year undeNR

(b) The requirements of this section fittered systems apply 809.331(5), the bin concentration is equal to the highest arithme
to water systems required byNdR 810.29to provide filtration tic meanof all sample concentrations during any yeaCofpto-
treatmentwhether or not the system is currerjyerating a filtra  sporidiummonitoring.
tion system. (e) If the monthlyCryptosporidiumsampling frequency var

(c) The requirements of this section for unfiltered groundwatigs, water suppliers shall first calculatenonthly average for each
systemaunderthe direct influence of surface water apply only tenonthof monitoring. Systems shall then use these moatrgy
unfilteredsystemshat timely met and continue to meet the filtraageconcentrations, rather than individual sample concentrations,

tion avoidance criteria in §iR 810.30 in the applicable calculation for bin classification in pé&$to
(2) ReQUIREMENTS. Public water systenshall comply with  (d).
the following requirements: (3) Watersuppliers for filtered g/stens ial determire her ini-

(a) Water suppliers shall conduct an initial and a secondd tial bin dassification from the following table and wsing the Crypto-
of source water monitoring for each plant that treats a surfaoridiumbin concentratio calculatel unde subs (1) and (2):
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Bin Classification Table for Filtered Systems

For systems that are: With a Cryptosporidiumbin concentration oft The bin classification is:
Required to monitor fo€ryptospo- Cryptosporidium <0.075 oocyst/L Bin 1
ridium under s. NR 809.331
0.075 oocysts/I<< Cryptosporidium<1.0 oocysts/L Bin 2
1.0 oocysts/L<< Cryptosporidium<3.0 oocysts/L Bin 3
Bin 4

Cryptosporidiun> 3.0 oocysts/L
Serving fewer than 10,000 people NA Bin 1
and NOT required to monitor for
Cryptosporidiumunder s. NR
809.331 (1) (d)

Basedon calculations in sub. (1) or (4), as applicable.

(4) Following completion of the second round of source watdied in this paragraph based on thdim classification as

monitoringrequired under &R 809.331 (2)water suppliers for determinedunder sNR 810.34and according to the schedire
filtered systems shaliecalculate thei€ryptosporidiumbin corr  s.NR 810.37

centrationusing theCryptosporidiunresults reported underi$R (2) Systemsshall usethe following treatment or management
809.331(2) andfollowing the procedures in suf) (a)to (d). practices:

Systemsshall then redetermine their bin classification using this (5 Filtered systems shall use one or more of the treatment and

bin concentration and the table in s(@. o managemenoptions listed in SNR 810.41 termed the microbial
(5) Watersuppliers shall repotheir bin classification of the toolbox, to complywith the additionalCryptosporidiumtreat
watersystem as follows: mentrequired in sub(l1).
(a) Water suppliers for filtered systems shalport the initial (b) Filtered systems classified in Bin 3 and Bin 4 shall achieve

bin classification under pafc) to the department for approval noat least 1-log of the additionaCryptosporidium treatment

laterthan 6 months after the system is required to complete inittequiredunder sub(1) using either one or a combinationtbé

sourcewater monitoring based on the schedule IR.809.331 following: bag filters,bank filtration, cartridge filters, chlorine

(3). dioxide, membranes, ozone, or Uas described in SR 810.42
(b) Water supplierdor filtered systems shall report the binto 810.46

classificationunder sub(4) to the departmerfor approval no (3) Failureby a filteredsystem in any month to achieve treat

later than 6 months after the system is required to complete #ent credit by meeting criteria in sblR 810.41to 810.46for

secondround of source water monitoring based on the schedulgcrobialtoolbox options that is &ast equal to the level of treat

in s.NR 809.331 (3) mentrequired in sub(l) is a violation of the treatment technique
(c) The bin classification repaith the department shall includerequirement.

a summary of source water monitoring data and the calculation(4) If the department determines during a sanitary survey or

procedureused to determine bin classification. anequivalent source water assessment that after a fikgsteim
(6) Failureto comply with the conditions slib.(5) is a viola ~ completedthe monitoring conducted undemR 809.331 (1pr
tion of the treatment technique requirement. 809.331 (2), significant changes occurred in the system

History: CR 09-073cr. Register November 2010 No. 65, 12-1-10. watershedhat could lead to increased contaminatbthe source

waterby Cryptosporidium the system shall take actions specified
NR 810.35 Cryptosporidium treatment require- by the department to address the contamination. Taetens
ments for filtered systems. (1) Filteredsystems shall pro mayinclude additional source wateronitoring or implementing
vide the level of additional treatment f@ryptosporidiumspeci  microbial toolbox options listed in 'R 810.41 or both.

And the system uses the following filtration treatment in full compliance with s. NR 810.29 (as appli
cable), then the addition@ryptosporidiumtreatment requirements are:
If the system bin Conventional Direct Slow sand or Alternative filtration technologies
classification is: filtration treatment filtration diatomaceous earth including membrane
(including filtration filtration
softening)
Bin 1 No additional No additional No additional No additional treatment.
treatment treatment treatment
Bin 2 1-log treatment 1.5-log 1-log treatment As determined by the department
treatment such that the totalryptosporid-
ium removal and inactivation is a
least 4.0-log.
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Bin 3 2-log treatment 2.5-log 2-log treatment As determined by the department
treatment such that the totalryptosporid-
ium removal and inactivation is al
least 5.0-log.
Bin 4 2.5-log treatment 3-log 2.5-log treatment As determined by the department
treatment such that the totalryptosporid-
ium removal and inactivation is a
least 5.5-log.
History: CR 09-073cr. Register November 2010 No. g%f. 12-1-10.

NR 810.36 Cryptosporidium treatment require- dialambliaandvirus inactivation requirements of /SR 810.31
ments for groundwater under the direct influence of (1). Eachof the 2 disinfectants shall separately achieve the total
surface water systems that do not filter . SectionNR inactivationrequired for eithe€Cryptosporidium Giardia lamb
811.42requiresfiltration for all surface water sources. The-fol lia, or viruses.
lowing applies only to GWUDI systems not required to filter ~ History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

(1) DETERMINATION OF MEAN CRYPTOSPORIDIUMLEVEL. (&)
Following completion of the initial source watenonitoring
requiredunder sNR 809.331 (1)water suppliers for unfiltered
systemsshall calculate tharithmetic mean of alCryptosporid-

NR 810.37 Cryptosporidium treatment requirement
compliance schedule. (1) Following initial bin classification
unders.NR 810.34 (3)filtered systems shall provide the level of

ium sample concentrations reported undeNR. 809.331 (1) gggé%?ﬁggrthce:rys/ghoesdpucig?:]ugr(g?U|red under sNR 810.35
Water suppliers shall report this value the department for A A .

approvalno later than 6 months after the month the system s (2) Following initial determination othe mearCryptosporid-
requiredto complete initial source water monitoringsed on the iUm level under SNR 810.36 (1) (a)unfiltered systems shall pro

scheduldn s.NR 809.331 (3) vide the level of treatment faCryptosporidiumrequired under s.
(b) Following completin of the «cord round of source NR 810.36accord|.ng o the schedule in S.'(m)'

watermonitoring required unde s. NR 809.331(2), water sup- (3) Cryptosporidium treatment compliance dates.

pliersfor unfiltered systens dall calculae the aithmetic mean Cryptosporidium Treatment Compliance Dates dble

of al Cryptosporidiumsample concentrations reported under § - -

NR 809.33L (2). Wate suppliers shall reportthis value o the | Systems that Shall comply withCryptosporid-

departmentor approvd no late than 6 nonths dter the month serve... ium treatment requirements no latelr

the systam is required to complee the scord round of source than..1

watermonitoring basel on the shedué in s NR 809.33L (3). X
(c) If themonthly Cryptosporidiumsamplirg frequeng varies, At least 100,000 April 1, 2012.
water suppliers sall first calculae a nonthly averag for each | People
monthof monitoring Systens dhal then use the nonthly aver- From 50.000 to October 1. 2012.
agemncentrationsrathe than individud sampke mncentrationgin 99 999 ’eo le '
the calculation o the mean Cryptosporidiumevd in par. (a) or (b). ! peop
(d) The report to the department of the m@ayptosporidium From 10,000 to October 1, 2013.
levelscalculated under par&) and(b) shallinclude a summary | 49,999 people
of the source water monitoring data used for the calculation.
(e) Failure to comply with the conditions of this subsection |s Fewer than October 1, 2014.
aviolation of the treatment technique requirement. 10,000 people
(2) CRYPTOSPORIDIUM INACTIVATION REQUIREMENTS. Unfil- 1The departmept may allow up to an additional '2 years for complying with the
teredsystems shall provide thevel of inactivation foCrypto- treatment requirement for systems making capital improvements.

sporidiumspecified in this subsection, based on their néggp- (4) If the bin classification for a filtered system changes fol
tosporidiumlevels as determined under s(h.and according to lowing the second round of source wateonitoring, as deter
the schedule in R 810.37 minedunder sNR 810.34 the system shall provide the level of

(a) Unfiltered systems with a me&@ryptosporidiumievel of ~treatmentor Cryptosporidiunrequired under $\R 810.35%n a
0.0100cysts/L or less shall provide at least 2-@rgptosporid- Scheduleapproved by the department.
ium inactivation. (5) If the meanCryptosporidiumlevel for an unfiltered
(b) Unfiltered systems with a me@ryptosporidiumevel of GWUDI systemchanges following the second round of monitor

greaterthan 0.01 oocysts/L shall provide at least 3-@gpto N9, as determined under BIR 810.36 and if the system is
sporidiuminactivation. requiredto provide a dferent level ofCryptosporidiumtreatment

unders.NR 810.36due to this change, the system shall meet this
(3) INACTIVATION TREATMENT TECHNOLOGY REQUIREMENTS. . '
Unfiltered systems shall use chlorine dioxide, ozone, or UV éﬁftgengiqog'fggSrnég?sgrs,\foﬁigg!f %ﬂgﬁ‘)’%%’{g‘f_ foepartment.
describedn s.NR 810.46t0 meet theCryptosporidiuminactiva v ‘el B ‘

tion requw_ements of this section. ) o NR 810.38 Monitoring requirements. (1) MoNITOR-
(a) Unfiltered systems that use chlorine dioxide or 0ZM®  |nG REQUIREMENTSFORGROUNDWATERSYSTEMSUNDER THE DIRECT
fail to achieve th€ryptosporidiuminactivation required in sub. |yFLUENCE OF SURFACEWATER THAT DO NOT PROVIDE FILTRATION.

(2) on more than one day the calendar month are in violation OfA public water system that uses a groundwséerrce under the
the treatment technique requirement. directinfluence ofsurface water and does not provide filtration
(b) Unfiltered systems that use UV light and fail to achieve theeatmentshall begin monitoring as specified in this subseation
Cryptosporidiuminactivation required in su2) by meeting the Decembei31, 19900r 6 months after the department determines

criteriain s.NR 810.46are in violation of the treatment techniquehatthe groundwater sourde under the direct influence of sur
requirement. facewater whichever is later

(4) Useor Two DISINFECTANTS. Unfiltered systems shall use (a) Fecal coliform or total coliform density measurements as
aminimum of 2 disinfectants to meet the combi@egptosporid- requiredby s.NR 810.30(1) (a)shall be performed on representa
ium inactivation requirements of this section along withGiier- tive source water samples immediately prior to the first or only
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point of disinfectant application. The water supplier shall samptketerminethe CT value of each disinfection sequence immedi
for fecal or total coliforms at thillowing minimum frequency ately prior to the next point of disinfectant application during peak

eachweek the system serves water to the public: flow. The (CTtadCTgg9 Vvalue of eachsequence ank

(CTcaldCTog.9 shall be calculated using the methodutd.1. b.

System Size (persons served) Samples/week to determine if the system is in compliance witiNR 810.31

1 3. Although notrequired, the total percent inactivation for a

<500 systemwith one or more points of residual disinfectamhcentra

501 to 3,300 2 tion monitoring may be calculatd®y solving the following equa
tion:

ltol ] o
i)ggolio 250880 j Percentinactivation = 100 - (100/10), where
. : z = 3 x summation of CT.
~25.000 5 (ChidCTo9.9

(H The residual disinfectant concentration of the water enter

(b) The samples in pag) shall be taken on separate days. ing the distribution system shall Ineonitored continuousfyand
addition,one fecal or total coliform density measurement shall 4 lowest value shall be recorded each, éagept that if there is
performedevery day the system serves water to the public and fhilure in the continuous monitoring equipment, grab sampling
turbidity of the source water exceeds one NTU. These sampf¥§ry4 hours may be conducted in lieticontinuous monitoring,
counttoward the weekly coliform sampling requirement. but for no tmoge thatn 5 working d;gggo”olywng the failure of t?ek

¢) Turbidity measurements asguired by sNR 810.30 (1) (b) €duipmentand Systems serving 35,500 Or lewer persons may taxe
shéll)be perforymed on represenf:t(iqve gragsarrtpjlesurce(m?a(te)r grabsamples in lieu of providing continuous monitoring on an
immediatelyprior to the first or only point of disinfectaapplica  °"90ingbasis at the following prescribed frequencies:
tion every 4 hourspr more frequentlythat the system serves

waterto the public. A public water system may substitute contin_SYStém Size by Population Samples/day
ousturbidity monitoring for grab sample monitoring if it validateg <500 1
the continuous measuremeiot accuracy on a regular basis using—=
a protocol approved by the department. 501 t0 1,000 2
(d) The totalinactivation ratio for each day that the system is 1,001 t0 2,500 3
in operation shall be determined based on the CT valuesNiiRss.| 2,501 to 3,300 4

810.47t0 810.62 as appropriate. The parameters necessary 10
determine the total inactivation ratio shall be monitored as fol (g) The days samples to meet p&f) cannot be taken at the
lows: sametime. The sampling intervals are subjectdipartment
1. Temperature of the disinfected water shallmeasured at reviewand approval. lat any time the residual disinfectant eon
leastonce per day at each residdainfectant concentration sam centrationfalls below 0.2 mg/in a system using grab sampling in
pling point. lieu of continuous monitoring, the water supplier for the system
2. If the system uses chlorine, thi of the disinfected water shalltake a grab sample every 4 hours until the residual concentra
shallbe measured at least once per day at each chlorine residi@alis equal to or greater than 0.2 mg/l.

disinfectantconcentration sampling point. (h) The residual disinfectant concentration of the water in the
3. The disinfectantontact time (“T") shall be determined fordistributionsystem shall be measured as follows:
eachday during peak hourly flow 1. The residuatlisinfectant concentration shall be measured

4. The residual disinfectanbncentration (“C") of the water atleast at the same points in the distribuigstem and at the same
before or at théirst customer shall be measured each day duritigne as total coliforms are sampled, except that the department
peakhourly flow may allow the water supplier for a public water system which uses

5. If a system uses a disinfectant other tthalorine, the water a groundwater source, to take disinfectagsidual samples at
suppliermay demonstrate to the department, through the use dgfaintsother than the total coliform sampling poiiftthe depart
departmenapproved protocol for on-site disinfection challenggentdetermines that the points are more representativeaied
studiesor other informatiorsatisfactory to the department, thafdisinfected)water quality within the distribution system. Hetero
CT values other than those specified in\R.810.54t0810.62  trophicbacteria, measured as heterotrophic plate count (HPC) as
and other operational parameters, are adequate to demonstggecifiedin s.NR 809.31 (1), Table F may bemeasured in lieu
thatthe system is achieving the minimum inactivation rates speef residual disinfectant concentration, when approvedhay

fiedin s.NR 810.31 (1) (a) department. _ ' 3 _
(e) For any given disinfectant, the total inactivation ratio shall 2. If the department determines, based on site specific eonsid
be calculated as follows: erations that a system has no means for having a sample trans

1. If the system uses onbne point of disinfectant applica portedand analyzed for HPC by a certifitboratory under the
tion, the water supplier may determine the total inactivation rajgguisite time and temperature conditions specified byN&
basedon either of the following 2 methods: 809.31] Table F and that the system is providing adequate disin

a. One inactivation ratio (GEdCTog ¢ is determinedefore fectionin the distribution system, the requirements of sdbdo
or at the first customer during peak hourly flow and if thgotapply to that system.

(CTcaldCTog.9 is greater than or equal to 1.0, the 99©prdia (2) MONITORING REQUIREMENTS FOR SYSTEMS USING FILTRA-
lamblia inactivation requirement has been achieved. TION TREATMENT. Water suppliers for a public water system that

b S . CT | i i Esesa surface water source or a groundwater source under the
. b. Successive (ChidCTog.9 values, representing sequentialy o .tinfluenceof surface water and provides filtration treatment
inactivationratios, are determined between the point of disinfeg

o : A : hall monitor in accordance with all of the following:
tant application and a point befaseat the first customer during

eakhourly flow. Underthis alternative, the following method (@) Turbidity measurements as specified iNNR 810.29shall
ghall be usyed to calculate the total inactivation ratio:g be performed on representatisamples of the systesntombined

) filter effluent water every 4 hours, or more frequentigat the sys
Determine (CTadCTgg.g for each sequence. tem serves water to the public. A water supplier may substitute
Add the (CEaldCTgg.g values togetheX(CTeaidCTog.9.  continuousturbidity monitoring for grab sample monitoring if it
If X (CTcaldCTog.9 > or = 1.0, the 99.9%iardia lamblia  validatesthe continuous measurement for accuracy on a regular
inactivationrequirement has been achieved. basisusing a protocol approved by the department. For any sys

2. If the system uses more than one point of disinfectal@msusing slow sand filtration or filtration treatment othiean
applicationbefore or at the first customénewater supplier shall conventionafiltration treatment, dirediltration or diatomaceous
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earth filtration, the departmentay reduce the sampling fre 1. The residuatlisinfectant concentration shall be measured
quencyto once per day if it determines that less frequent menitatt least at the same points in the distribuigstem and at the same
ing is suficient to indicate déctive filtration performance. For time astotal coliforms are sampled. The department may allow
systemsserving 500 or fewer persons, the department may reduggublic water system which uses both a surface water source or
the turbidity sampling frequency to once per dagardless of the a groundwater source under direct influencewface waterand
type of filtration treatment used, if the department determines thalgroundwater source to take disinfectaesidual samples at
lessfrequent monitoring is sfifient to indicate efective filtra- pointsother than the total coliform sampling poiiftthe depart
tion performance. mentdetermines that the points are more representativeaid

(b) Water supplieror systems using conventional filtrationor disinfected water quality withithe distribution system. Heter
treatmenbr direct filtration shall conduct continuous monitoring)trophic bacteria, measured as heterotrophic plate count (HPC) as
of turbidity for each individual filter using a method approved ilgpeciﬁedin s.NR 809.31 (1), Table F may bemeasured in lieu
s.NR 809.13 (1) Tables A and B and shall calibrate turbidim of resjdual disinfectant concentration, when approvecthay
etersusing the procedure specified by the manufactuvéater  gepartment.
suppliersshall record the results of individual filter monitoring 2. If the department determines, based on site specific eonsid

every15 minutes. If there is a failure in the continuous monno”:giations,that a system has no means for having a sample trans

equipmentthe water supplier shall conduct grab sampling eve !
4 hoursin lieu of continuous monitoring, until the turbidimeter jgPortedand analyzed for HPC by a certifiboratory under the

repairedand back on-line. The water suppl&all repair the requisite time and temperature conditions specified iINR

equipmento later than 5 working days after the failure or the sy§09-311(1), Table Fand thathe system is providing adequate
temis in violation. isinfectionin the distribution system, the requirements of subd.

é‘r do not apply to that system.

(c) The residual disinfectant concentration of the water ent History: CR 09-073cr. Register Novermber 2010 No. 65, 12-1-10.

ing the distribution system shall eonitored continuousjyand
the lowest value shall be recorded each, éxgept that if there is i . )
afailure in the continuous monitoring equipment, grab sampling NR 810.39  Reporting requirements. (1) Water supph
every4 hours may be conducted in lieticontinuous monitoring, €rs shall report sampling schedules undeN& 809.332and
butfor no more than 5 working days following the failure of th&ource water monitoring results under BR 809.336to0 the
equipment. Water suppliers for systems serving 3,300 or fewélepartmentnless theyotify the department that they will not
personsmay take grab samples in lieu of providing continuousonductsource water monitoring due to meeting the criteria of s.
monitoringon an ongoing basis #te frequencies each day pre NR 809.331 (4)

scribed as follows: (2) Watersuppliers for filtered systems shall report @rgp-
. . tosporidiumbin classification of their system to the department as
System Size by Population Samples/day describedn s.NR 810.34
<500 1 (3) Water suppliers for unfilteredGWUDI systems shall
501 to 1.000 5 reportthe mean source watéryptosporidiumevel of their sys

temto the department as described iNR. 810.36

1,001 to 2,500 3 (4) Water suppliers for filtered and unfiltered systestsall

2,501 to 3,300 4 reportdisinfection profiles and benchmarks to the departrasnt
1Theday’s samples cannot be taken at the same time. The sampling intervals #escribedn s.NR 810.32prior to making a Significant change in
subject to department review and approval. disinfectionpractice.

If at any time the residual disinfectant concentration falls below (5) Water suppliers for filtered and unfiltered systestsll

0.2 mg/l in a system using grab sampling in lieu of continuousreportto the department in accordance with the following table for
monitoring, the water supplier shall take a grab sample everyahy microbial toolbox options used to comply with treatment
hours until the residual disinfectant concentration is equal to gequirementauinder sNR 810.350r 810.36 Alternatively the

greater than 0.2 mg/l. departmentmay approve aystem to certify operation within
(d) The residual disinfectant concentration in the distributiorequired parameters for treatment credit rather tmaporting
systemshall be measured as follows: monthly operational data for toolbox options.

Micr obial Toolbox Reporting Requirements

Toolbox option Systems shall submit the following information On the following schedule
(1) Watershed (a) Notice of intention to develop a new or continge No later than 2 years before the applicable
control program an existing watershed control program. treatment compliance date in s. NR 810.37,
(WCP)

(b) Watershed control plan. No later than one year before the applicablg

treatment compliance date in s. NR 810.37,
(c) Annual watershed control program status repdrt.Every 12 months, beginning one year after
the applicable treatment compliance date in
s. NR 810.37.

(d) Watershed sanitary survey report. For community water systems, every 3 yea
beginning 3 years after the applicable treat
ment compliance date in s. NR 810.37. For
noncommunity water systems, every 5 years
beginning 5 years after the applicable treat
ment compliance date in s. NR 810.37.

(2) Alternative Verification that system has relocated the intake gr No later than the applicable treatment eom
sourcel/intake man || adopted the intake withdrawal procedure reflected pliance date in s. NR 810.37.

agement in monitoring results.

7]
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Toolbox option

Systems shall submit the following information

On the following schedule

(3) Presedimenta
tion

Monthly verification of the following: (a) Coen
tinuous basin operation (bydatment of 100% of
the flow (c) Continuous addition of a coagulant (d
At least 0.5-log mean reduction of influent turbid
ity or compliance with alternative department-
approved performance criteria.

Monthly reporting within 10 days following
the month in which the monitoring was eon
ducted, beginning on the applicable treat
ment compliance date in s. NR 810.37.

(4) Two-stage
lime softening

Monthly verification of the following: (a) Chemical
addition and hardness precipitation occurred in 2
separate and sequential softening stages prior to
filtration (b) Both stages treated 100% of the plan
flow.

Monthly reporting within 10 days following
the month in which the monitoring was eon
ducted, beginning on the applicable treat
ment compliance date in s. NR 810.37.

(5) Bank filtration

(a) Initial demonstration of the following: 1.
Unconsolidated, predominantly sandy aquifer 2.
Setback distance of at least 25 ft. (0.5-log credit)
50 ft. (1.0-log credit).

No later than the applicable treatment eom
pliance date in s. NR 810.37.
or

(b) If monthly average of daily max turbidity is
greater than one NTU then system shall report
result and submit an assessment of the cause.

Report within 30 days following the month
in which the monitoring was conducted,
beginning on the applicable treatment eom
pliance date in s. NR 810.37.

(6) Combined fil
ter performance

Monthly verification of combined filter &tient
(CFE) turbidity levels less than or equal to 0.15
NTU in at least 95% of the 4 hour CFE measure
ments taken each month.

Monthly reporting within 10 days following
the month in which the monitoring was eon
ducted, beginning on the applicable treat
ment compliance date in s. NR 810.37.

(7) Individual fil-
ter performance

Monthly verification o the following: (a) Individual
filter effluent (IFE) turbidity levek less than o equal
to 015 NTU in & leas 95% o samples each month
in eac filter (b) No individud filter greate than 0.3
NTU in 2 @nsecutie reading 15 minutes gart.

Monthly reporting within 10 days following
the month in which the monitoring was eon
ducted, beginning on the applicable treat
ment compliance date in s. NR 810.37.

(8) Demonstration
of performance

(a) Results from testing following a department
approved protocol.

(b) As required by the department, monthly verifi
cation of operation within conditions of departmer
approval for demonstration of performance credit|

(a) No later than the applicable treatment
compliance date in s. NR 810.37.
(b) Within 10 days following the month in

t which monitoring was conducted, beginning
on the applicable treatment compliance dat
ins. NR 810.37.

1%

(9) Bag filters and
cartridge filters

(a) Demonstratia that the following ariteria ae net:
1. Roces nees the definition o bag o cartridge
filtration; 2. Remova efficiency establishe through
challeng testirg tha mees aiteria in this dhapter.

No later than the applicable treatment eom
pliance date in s. NR 810.37.

(b) Monthly verification that 100% of plant flow
was filtered.

Within 10 days following the month in which
monitoring was conducted, beginning on th
applicable treatment compliance date in s.
NR 810.37.

(10) Membrane
filtration

(a) Results of verification testing demonstrating th
following: 1. Removal diciency established
through challenge testing that meets criteria in thi
chapter; 2. Integrity test method and parameters,
including resolution, sensitivityest frequengy
control limits, and associated baseline.

e No later than the applicable treatment eom
pliance date in s. NR 810.37.

5

(b) Monthly report summarizing the following: 1.
All direct integrity tests above the control limit; 2.
If applicable, any turbidity or alternative
department—-approved indirect integrity monitoring
results triggering direct integrity testing and the
corrective action that was taken.

Within 10 days following the month in which
monitoring was conducted, beginning on th
applicable treatment compliance date in s.
NR 810.37.

(11) Second stage
filtration

Monthly verification that 100% of flow was filtered
through both stages and that first stage was pre
ceded by coagulation step.

Within 10 days following the month in which
monitoring was conducted, beginning on th
applicable treatment compliance date in s.
NR 810.37.

(12) Slow sand
filtration (as see
ondary filter)

Monthly verification that both a slow sand filter an
a preceding separate stage of filtration treated 10
of flow from surface water sources.

d Within 10 days following the month in which
D9monitoring was conducted, beginning on th
applicable treatment compliance date in s.

NR 810.37.
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Toolbox option Systems shall submit the following information On the following schedule
(13) Chlorine Summary of CT values for each day as described inwithin 10 days following the month in which
dioxide s. NR 810.46. monitoring was conducted, beginning on th¢
applicable treatment compliance date in s.
NR 810.37.
(14) Ozone Summary of CT values for each day as described inWithin 10 days following the month in which
s. NR 810.46. monitoring was conducted, beginning on th¢
applicable treatment compliance date in s.
NR 810.37.
(15) uv (a) \alidation test results demonstrating operating| No later than the applicable treatment eom
conditions that achieve required UV dose. pliance date in s. NR 810.37.
(b) Monthly report summarizing the percentage off Within 10 days following the month in which
water entering the distribution system that was ngt monitoring was conducted, beginning on the
treated by UV reactors operating within validated | applicable treatment compliance date in s.
conditions for the required dose as specified in s.| NR 810.37.
NR 810.46.
History: CR 09-073cr. Register November 2010 No. §5%f. 12-1-10.

NR 810.40 Recordkeeping requirements. (1) Public
watersystems shall keep results from the initial round of source
watermonitoring under NR 809.331 (1andthe second round
of source water monitoring unde$R 809.331 (2until 3 years
after bin classification under MR 810.34for filtered systems or
determinationof the mearCryptosporidiumlevel under sNR NR 810.41 Microbial toolbox options. (1) (a) Public
810.35for unfiltered GWUDI systems for the particular round ofvater systems receive the treatment cretigted in the table in
monitoring. sub.(2) by meeting the conditions for microbial toolbox options

(2) Public water systems shall keep anptification to the describedn ss.NR 810.42t0 810.46 Systems apply these treat

departmenthat the systems will not condwsiturce water moni - mentcredits to meet the treatment requirements MRs810.35
toring due tomeeting the criteria of iR 809.331 (4Jor 3 years org810.36 as applicable.

from the date of notification. (b) Unfiltered GWUDI systens ae digibl e for reatmenaedits

(3) Public water systems shall keep the results of treatmegf e nicrobid toolbax options cescribel in s NR 810.460nly.
monitoring associated with microbial toolbox options under ss: i i L . .
NR 810.42to 810.46for 3 years from the date of monitoring. (2) Thefollowing table summarizes optioirs the microbial

History: CR 09-073cr. Register November 2010 No. 65, 12-1-10. toolbox:

Subchapterlll — T oolbox Options for Meeting
Enhanced Treatment for Cryptosporidium
Requirements

Microbial Toolbox Summary Table: Options, Treatment Credits, and Criteria

Toolbox Option " Cryptosporidium treatment credit with design and implementation criteria

Source Protection and Management dolbox Options

(1) Watershed control
program

0.5-log credit for department-approved program comprising required elements, annual prg
status report to department, and regular watershed sWhwéitered systems are not eligible for|
credit. Specific criteria are in s. NR 810.42 (1).

No prescribed credit. Systems may conduct simultaneous monitoring for treatment bin clagsifica

gram

(2) Alternative source/

intake management tion at alternative intake locations or under alternative intake management strategies. Spegific
criteria are in s. NR 810.42 (2).

Pre Filtration Toolbox Options

(3) Presedimentation 0.5-log credit during any month that presedimentation basins achieve a monthly mean redpction

basin with coagulation of 0.5-log or greater in turbidity or alternative department-approved performance critdva. T
eligible, basins shall be operated continuously with coagulant addition and all plant flow shall
pass through basins. Specific criteria are in s. NR 810.43 (1).

(4) Two-stage lime 0.5-log credit for 2—stage softening where chemical addition and hardness precipitation ocfur in

softening both stages. All plant flow shall pass through both stages. Single—stage softening is creditgd as
equivalent to conventional treatment. Specific criteria are in s. NR 810.43 (2).

(5) Bank filtration 0.5-log credit for 25—foot setback; 1.0-log credit for 50—foot setback; aquifer shall be uncopsoli

dated sand containing at least 10% fines; average turbidity in wells shall be less than one INTU.
Systems using wells followed by filtration when conducting source water monitoring shall spm
ple the well to determine bin classification and are not eligible for additional credit. Specific
criteria are in s. NR 810.43 (3).

Treatment Performance Bolbox Options

(6) Combined filter per
formance

0.5-log credit for combined filter #dient turbidity less than or equal to 0.15 NTU in at least
95% of measurements each month. Specific criteria are in s. NR 810.44 (1).
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(7) Individual filter per
formance

0.5-log credit, in addition to 0.5-log combined filter performance credit, if individual filter
effluent turbidity is less than or equal to 0.15 NTU in at least 95% of samples each month i
each filter and is never greater than 0.3 NTU in 2 consecutive measurements in aigpélter
cific criteria are in s. NR 810.44 (2).

(8) Demonstration of
performance

Credit awarded to unit process or treatment train based on a demonstration to the departm
with a department—approved protocol. Specific criteria are in s. NR 810.44 (3).

ent

Additional Filtration T oolbox Options

(9) Bag or cartridge fil
ters (individual filters)

Up to 2-log credit based on the removdic&ncy demonstrated during challenge testing with
1.0-log factor of safetySpecific criteria are in s. NR 810.45 (1).

[

(10) Bag or cartridge
filters (in series)

Up to 2.5-log credit based on the removéicefncy demonstrated during challenge testing wit
a 0.5-log factor of safetypecific criteria are in s. NR 810.45 (1).

(11) Membrane filtra
tion

Log credit equivalent to removalfigiency demonstrated in challenge test for device if sup
ported by direct integrity testing. Specific criteria are in s. NR 810.45 (2).

(12) Second stage 0.5-log credit for second separate granular media filtration stage if treatment train includes coag

filtration ulation prior to first filter Specific criteria are in s. NR 810.45 (3)

Toolbox Option Cryptosporidium treatment credit with design and implementation criteria

Additional Filtration T oolbox Options

(13) Slow sand filters 2.5-log credit as a secondary filtration step; 3.0-log credit as a primary filtration process. No
prior chlorination for either option. Specific criteria are in s. NR 810.45 (4).

Inactivation Toolbox Options

(14) Chlorine dioxide Log credit based on measured CT in relation to CT table. Specific criteria are in s. NR 81046 (2)

(15) Ozone

Log aedit basel on measurd CT in relation to CT table Specific aiteria ae in s NR 810.46 (2).

(16) UV

Log credit based on validated UV dose in relation to UV dose table; reactor validation testing
required to establish UV dose and associated operating conditions. Specific criteria are in $.

NR

810.46 (4).

History: CR 09-073cr. Register November 2010 No. 6%. 12-1-10.

NR 810.42 Source toolbox components. (d) If the department does nogéspond to a water supplier
(1) WATERSHED CONTROL PROGRAM. Systems receive 0.5-log regardingapproval of a watershed control plan submitted under
Cryptosporidiumtreatment credit for implementing a watershethis sectionand the system meets the other requirements of this
control program that meets the requirements of this section. section, the watershed control program will be considered

(a) Water suppliers for systems that intend to apply for tfpprovedand 0.5 logCryptosporidiumtreatmentcredit will be
watershectontrol program credit shall notifyie department of awardedunless and until the department subsequevitlydraws
thisintent nolater than 2 years prior to the treatment compliande approval.
dateapplicable to the system inR 810.37 (e) Systems shall complete the following actions to maintain

(b) Water suppliers for systems shall submit to the departméhe 0.5-log credit:

a proposed watershed control plan no later than one year beforel. Submitan annual watershed control program status report
the applicable treatment compliance datesifNR 810.37 The to the department. The annual watershed control program status
departmenshall approveéhe watershed control plan for the sysreportshall describe the systesrimplementation of thapproved
temto receive watershed control program treatment credit. Thkn and assess the adequacy of thetplameet its goals. The sta
watershedcontrol plan shall include the following elements:  tusreport shall explain how the system is addressing any-short
1. Identification of an “area d influencé outside d which the  comingsin plan implementation, including those previoudisn
likelihood of Cryptosporidiunmor fecd contaminatio fecting the  tified by the department or as the result of the watershedey
treatmenplant intake is rot sgnificant The aea d influene is he  conductedunder subd2. It shall also describe any significant
areato be evaluatal in future watershd surveys inde subd 2. changesthat have occurred in the watershsitice the last

2. Identification of both potential and actual source€iypp- Watershedsanitary surveylf a system determines during imple
tosporidium contamination and an assessmehtthe relative Mmentation that making a significant change to its approved
impactof these sources on the systemource water quality ~ Wwatershectontrol program is necessatiie water supplier shall

3. An analysis of the ffctiveness and feasibility of control Notify the departmergrior to making any changes. If any change
measuresthat could reduc&ryptosporidium |oading from 1S ||ke|y to reduce the !evel. of SO_UI‘C_E water pereCthn, the water
sourcesof contamination to the systesrsource water suppliershall also list in thisiotification the actions the system

4. A statement of goals and specific actions the system wifj!l take to mitigate this &fct.
undertaketo reduce source wat@ryptosporidiumlevels. The 2. Undego a watershed sanitary survey every 3 years for
plan shall explain how the actions are expected to contribute @Mmunitywater systems and every 5 years for noncommunity
specificgoals, identify watershed partners aineir roles, identify Water systems and submit the survey report todbpartment.
resourcerequirements and commitments, and include a scheddi@e survey shall be conducted according to department guidelines
for plan implementation with deadlines for completspecific andby persons the department approves.
actionsidentified in the plan. a. The watershed sanitary survey shall meet the folloaiing

(c) Public water systems with existing watershed control prigria: encompass the region identified in the department-
gramsin place oror before January 5, 2006, are eligible to seekpprovedwatershed control plan as the area of influence; assess
this credit. The watershed control plans shall meet the criteriatireimplementation of actiorn® reduce source wat€ryptospo-
par. (b) and shall specify ongoing and future actions thidit ridium levels; and identify any significant new source€nfpto-
reducesource wate€ryptosporidiumlevels. sporidium
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72-21 DEPARTMENT OF NATURAL RESOURCES NR 810.44

b. If the department determines that significant changes nmiag under sNR 809.331 (1khall collect samples as described in
haveoccurred in the watershathce the previous watershed sanis. NR 809.333 (4nd are not eligible for this credit.
tary survey systems shall undgw another watershed sanitary-sur  (a) Wells with a groundwateflow path of at least 25 feet
vey by a date the department requingbjch may be earlier than receive0.5-log treatment credit; wells with a groundwater flow
the regular date in this subdivision. path of at least 50 feet receive 1.0-log treatment credit. The

3. The water supplier for theystem shall make the watershegroundwateflow path shall be determined as specified in(odr
control plan, annual status reports, and watershed sanitary surveyb) Only wells in granular aquifers are eligible for treatment
reportsavailable to the public upon requesthese documents credit. Granular aquifers are thosemprised of sand, clagilt,
shallbe in aplain language style and include criteria by which teock fragments, pebbles or ggr particles, and minor cement. A
evaluatethe success of the program in achieving plan goals. system shall characterize the aquifer at the sitdlto determine

(f) If the departmerdetermines that a system is not complyingquiferproperties. Systems shall extract a dooen the aquifer
with the approved watershed control pléme department may anddemonstrate that in at least 90% of the core length, grains less
withdraw the watershed control program treatment credit. ~ than1.0 mm in diameter constitute at least 10% of the ot

(2) ALTERNATIVE SOURCE. (a) A water supplier for a system'ial- _ ) o
may conduct source water monitoring that reflectdifferent (c) Only horizontal and verticavells are eligible for treatment
intakelocation, either in the same sounrdor an alternate source, credit.
or a diferent procedure for the timing or level of withdrawal from (d) For vertical wells, the groundwater flow path is the mea
the source (alternative source monitoring). If the departmestireddistance from the edge of the surface water body under high
approvesa water suppliefor that system may determine its binflow conditions, determined by the 100—-year floodplain elevation
classificationunder sNR 810.34based on the alternative sourcédboundaryor by the floodwayas defined in federal engemcy
monitoringresults. managemenagency flood hazamhaps, to the well screen. For
(b) If water suppliers for systems conduct alternative sourbgrizontalwells, the groundwater flow path is the measured dis
monitoringunder this subsection, water suppliers shall also-mot@ncefrom the bed of the river under normal flow conditions to the
tor the current plant intake for the system concurremtly closesthorizontal well lateral screen.
describedn s.NR 809.331 (e) The water supplier for the system shall monitor each well
(c) Alternative source monitoring under p@) shall meet the headfor tUrbldlty at least once every 4 hours while the_b_ank-filtra
requirementdor sourcemonitoring to determine bin classifica tion process is in operation. If monthly average turbidity levels,
tion, as described in ssIR 809.331to 809.336 Water suppliers basedon daily maximum values in the well, exceed one Nfd,
shallreport the alternative source monitoring results to the depamatersupplier for the system shall report this result to the depart
ment, along with supporting information documenting the operafentand conduct an assessment within 30 days to determine the
ing conditions under which the samples were collected. causeof the high turbidity levels in the well. If the department
(d) If the water supplier for system determines the system bil€terminesthat microbial removal has been compromise,
classificationunder SNR 810.34using alternative source meni departmentnay revoke treatment credit urtfile system imple
toring results that reflect a défrent intake location or a dfent mentscorrective actions approvéy the department to remediate
procedurefor managing the timing or level of withdrawal from thén€ problem. - ) o
sourcethe system shall relocate the intake or permanently adopt(f) Springs and infiltration galleries are not eligible for treat
thewithdrawal procedure, as applicable, no I#ten the applica ment credit under this section, but afigible for credit under s.

ble treatment compliance date inNR 810.37 NR 810.44 (3)
History: CR 09-073cr. Register November 2010 No. §5&F. 12-1-10. (g) The department may appro@eyptosporidiumtreatment
creditfor bank filtration based ondemonstration of performance
NR 810.43 Pre-filtration treatment toolbox compo - study that meets the criteria in this paragraph. This treatment

nents. (1) PRESEDIMENTATION. Systems receive 0.5-l@yyp- creditmay be greater than 1.0-log and may be awarded to bank

tosporidiumtreatment credit for a presedimentation bakiring filtration that does not meet the criteria in p&a.to (e).

any month the process meets the criteria in this subsection. 1. The study shall follow a department-approved protocol
(a) The presedimentation basin shall be in continuous -opeaadshall involve the collection of data on the removaCofpto-

tion and shall treat the entire plant flow taken from a susfiater sporidiumor a surrogatéor Cryptosporidiumand related hydro

or GWUDI source. geologicand water quality parameters during the full range of
(b) The system shall continuously a@ldoagulant to the pre Operatingconditions. ) )
sedimentatiorbasin. 2. The study shall include sampling both from the production

(c) The presedimentation basin shall achieve the foIIowir?ge” or wells and from monitoring wells that are screened and

performancecriteria: catedal(cj)n?] the %hort.est flol\fv path”between the surface water
1. Demonstrates at least 0.5-log mean reductidnfiofent Sourceand the production well or wells.

turbidity. This reduction shall be determined using daily turbidity Hsto"y: CR 09-073ct. Register November 2010 No. §%. 12-1-10.

measurements the presedimentation process influent efid- NR 810.44 Treatment performance toolbox compo -
entand shall be calculated as follows: iggnonthly meanof  pents. (1) ComsINED FILTER PERFORMANCE. Public water sys
daily influent turbidity)—log o(monthly mean of daily 8fient tur  temsusing conventional filtration treatment or direct filtration
bidity). o _treatmentreceive an additional 0.5-Idgryptosporidiumtreat

2. Complies withdepartment-approved performance criterighentcredit during any month the systeneets the criteria in this
thatdemonstrate at leaBt5-log mean removal of micron-sizedsybsection. Combined filterflefent (CFE) turbidity shall be less
particulate material through the presedimentation process. thanor equal to 0.15 NTU in at least 95% of the measurements.

(2) Two-STAGE LIME SOFTENING. Systems receive an addi Turbidity shallbe measured as described ilNR 809.113 (1)
tional 0.5-log Cryptosporidiumtreatment credit for a 2—-stageTablesA and B.
lime softening plant if chemical addition and hardness preeipita (2) INDIVIDUAL FILTER PERFORMANCE. Public water systems
tion occur in 2 separate and sequential softening stages priodthg conventional filtration treatment or direct filtration treat
filtration. Both softening stages shall treat the entire plant floient receive 0.5-logCryptosporidiumtreatment credit, which
takenfrom a surface water or GWUDI source. may be in addition to the 0.5-log credit under b, during any

(3) BANK FILTRATION.  Systems receiveCryptosporidium month the system meets the criteria in this subsection. -Com
treatmentcredit for bank filtration that serves as pretreatntent pliancewith these criteria shall be based on individual filter tur
afiltration plantby meeting the criteria in this subsection. -Syshidity monitoring as described inSR 809.1.3 (1) Tables A and
temsusing bank filtration when they begiource water moniter B, as applicable.
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NR 810.44 WISCONSINADMINISTRATIVE CODE 72-22

(a) The filtered water turbidity for each individual filter shalllenge testing is referred tas the challenge particulate. The
beless than or equal to 0.15 NTiat least 95% of the measure concentrationof the challenge particulate shall be determined
mentsrecorded each month. using a method capablef discreetly quantifying the specific

(b) No individual filter mayhave a measured turbidity greatefnicroorganisnor surrogate used in the test; gross measurements
than0.3 NTU in 2 consecutive measurements takemithites suchas turbidity may not be used.
apart. (d) The maximum feed water concentration that can be used

(c) Any system that has received treatment credit for indiviluringa challenge test shall based on the detection limit of the
ualfilter performance and fails to meet the requirements ofgyar challengeparticulate inthe filtrate, including filtrate detection
or (b) during any month does not receive a treatment technigiigit, and shall be calculated using the following equation:
violation under sNR 810.35 (3)f the department determines theMaximum Feed Concentration =x110* x (Filtrate Detection
following: Limit)

1. The failure was due to unusual and short-term Ci'F(?UI:n (e) Challenge testing shalle conducted at the maximum
stanceghat could not reasonably be prevented through optimigesignflow rate for the filter as specified by the manufacturer

ing treatment plant design, operation, and maintenance. ) Each filter evaluated shall be testeddaturation sticient
2. The system has experienced no more than 2 such failuggpeach100% of the terminal pressure drop, which establishes the
in any calendar year maximum pressure drop under which the filter may be used to

(3) DEMONSTRATION OF PERFORMANCE. The departmentiay  comply with the requirements of this chapter

approve Cryptosporidiumtreatment credit for drinking water (4) Removal dfciency of a filter shall be determined from the

treatmentprocesses based on a demonstration of performanggyits of the challenge test and expressed in terms of log removal
study that meets the criteria in this subsection. This treatmepfyesusing the following equation:

creditmay be greater than or less than the prescribed treat t _ _
creditsin s.NR 810.350r ss.NR 810.43to 810.46and may berrLeﬁV = LOG1o(Cr)-LOG1o(Cp)

awardedo treatment processes that do not meet the criteria for W&ere: _
prescribeccredits. LRV = log removal value demonstrated during challenge test

(a) Systems cannot receive the prescribed treatment credit fdPd; Cr= the feecconcentration measured during the challenge
any toolbox box option in s8IR 810.430810.46if that toolbox (et and G= the filtrate concentratiomeasured during the
option is included in a demonstration of performance study forchallengetest. In applying this equation, the same units shall be
which treatment credit is awarded under this subsection. usedfor thefeed and filirate concentrations. If the challenge

(b) The demonstration of performance study shall follow particulateis not detected ithe filtrate, then the termgGhall
department—approvaarotocol and shall demonstrate level of beset equa! to the detection limit. .
Cryptosporidiumreductionthe treatment process will achieve (1) Each filtertested shall be challenged with the challenge
underthefull range of expected operating conditions for the sygarticulateduring 3 periods over the filtration cycle: within 2
tem. hours of start-up of a new filterwhen the pressure drop is

: o d 55% of the terminptessure drop; and at the

(c) Approval by the department shall be in writing and ma etweerd5% an

include monitoring and treatment performance criteria that t dof the cycle after the pressure drop has reached 108 of

: inal pressure dropAn LRV shall be calculated for each of
watersupplier for the system shall demonstrate and report on Usechallenge periods for each filter tested. Th¥ et thefi-

ongoing basisto remain eligible for the treatment credit. Th ) - e
departmentnay designate the criteria where necessary to ver s((la_r}\q/\égiljtﬂr)irlsh?rlll ebg (?I’IS:|I|gerl]le(é th:;ilggs%fotrhtﬁ am‘rlllgrum LR
thattheconditions under which the demonstration of performan 9 gep

creditwas approved are maintained during routine operation. _ (i) If fewer than 20 filters are tested, tweerall removal éf

History: CR 09-073cr. Register November 2010 No. 54, 12-1-10. ciencyfor the filter product line shall be set equal to the lowest
LRVsier amongthe filters tested. If 20r more filters are tested,
NR 810.45 Additional filtration toolbox compo - theoverall removal diciency for the filter product line shall be

nents. (1) BAG OR CARTRIDGE FILTERS. Public water systems Setequatlto the 10th percentile of the set of\'fge, valuesfor the
receive Cryptosporidiumtreatment credit of upo 2.0-log for Variousfilters tested. The percentile is defined by (i/(n+1)) where
individual bag or cartridge filters and up to 2.5-log for bag or cat i the rank of n individual data points ordered lowest to highest.
tridge filters operated in series by meeting the criteria in [gays. |f necessarythe 10th percentile may be calculated using linear
to (j). To be eligible for this credit, wateuppliers for systems interpolation.

shallreport the results of challenge testing that meets the require (j) If a previously tested filter is modified in a manner that
mentsof pars(b) to(i) to the department. The filters shall treat theould change the removal ffiency of the filter product line,
entireplant flow taken from a surface water or GWUDI sourcechallenge testing to demonstrate the removiitieficy of the

(a) TheCryptosporidiumtreatment credit awarded to bag ofmodified filter shall be conducted and submitted to the depart
cartridgefilters shall be based on the removdicééncy demon  Ment.
stratedduring challenge testing thistconducted according to the  (2) MEMBRANE FILTRATION. (@) Definitions In this subsec
criteriain pars(b) to(i). A factor of safety equal to 1-log for indi tion:
vidual bag or cartridge filterand 0.5-log for bag or cartridge-fil 1. “Flux” means the throughput of a pressure drirem
tersin series shall be applied to challenge testing results to detaraneprocess expressed as flow per unit of membrane area.
mine removal credit. Systems may use results frdmllenge 2. “Module” meanghe smallest component of a membrane
testingconducted prioto January 5, 2006 if the prior testing wasinit in which a specific membrane surfageea is housed in a
consistentvith the criteria specified in paré) to (i). devicewith a filtrate outlet structure.

(b) Challenge testing shall performed on full-scale bag or 3. “Recovery” means the volumetric percent of feed water
cartridgefilters, and the associated filter housing or pressure vébatis converted to filtrate over the course of an operating cycle
sel,that are identical in material and construction to the filters andinterruptedby events such as chemical cleaning or a solids
housingsthe system will use for removal @fryptosporidium removalprocess such as backwashing.

Bagor cartridgdfilters shall be challenge tested in the same con (b) Removal cedit. Systems receivEryptosporidiumtreat
figurationthat the system will use, either as individual filters or apentcredit for membrane filtration that meets trieria of this
aseries configuration of filters. paragraph.Membrane cartridge filters that meet the definition of

(c) Challenge testing shall be conducted usingptosporid- membranéfiltration in s.NR 810.02 (27)are eligible for this
ium or asurrogate that is removed no morficently thanCryp-  credit. The level of treatment credit a system receives is equal to
tosporidium The microoganismor surrogate used during chal the lower of the values determined under the following:
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72-23 DEPARTMENT OF NATURAL RESOURCES NR 810.45

1. The removal ditiency demonstrated during challengeapplicability of the non—destructive performanest and associ
testingconducted under the conditions in.fi. ated QCR/, additional challenge testing to demonstrate the

2. The maximum removal fifiency that can be verified removalefiiciency of, and determine a new Q&Ror, the modi
throughdirect integrity testing used withe membrane filtration fied membrane shall be conducted and submitted to the depart
procesaunder the conditions in pdc). ment.

(c) Challenge testing The membranased by the system shall  (d) Direct integrity testing.Systems shall conduct direct integ
undergochallenge testing tevaluate removal fifiency, and the rity testing in a manner that demonstrates a remefiialency
watersupplier for the system sha#iport the results of challengeequalto or greater than the removal credit awarded to the-mem
testingto the department. Challenge testing shall be conducte@ne filtration process and meets the requirements described in
accordingto the criteria in subds. 1 % Systems may use datasubds.1. to 6. In this subsection, a direct integrity test means a
from challenge testing conducted prior to January 5, 20086, if thbysicaltest applied to a membrane unit in order to identify and
prior testing was consistent with the following criteria: isolateintegrity breaches, including one or more leaks that could

1. Challenge testing shall be conductedeither a full-scale resultin contamination of the filtrate.
membranemodule, identical in material and construction to the 1. The direct integrity test shall be independently applied to
membranemodules used in the systeniteatment facilityor a eachmembrane unit in serviceA membrane unit is defined as a
smaller-scalenembrane module, identical in material and similagroup of membrane modules that share common valving that
in construction to the full-scale module. allows the unit to basolated from the rest of the system for the
2. Challenge testing shall be conducted usiBryp- Purposeof integrity testing or other maintenance.
tosporidiumoocysts or aurrogate that is removed no morf-ef 2. The direct integritynethod shall have a resolution of 3
ciently thanCryptosporidiumoocysts. The oganism or surrogate micrometersor less, where resolution is definesithe size of the
used during challenge testing is referred to as the chalmge smallestintegrity breach that contributés a response from the
ulate. The concentration of the challenge particulate, in both thiéFectintegrity test.
feed and filtrate wateshall bedetermined using a method capa 3. The direct integrity test shall have a sensitivityfisigt
ble of discretely quantifying the specific challenge particulate verify the log treatment credit awarded to the membrane-filtra
usedin the test; gross measurements such as turbidity may notibe process by the department, where sensitivity is defindteas
used. maximumlog removal value that can be reliably verified by a
3. The maximum feed water concentration that may be usdidect integrity test. Sensitivity shall be determined using the
duringa challenge test is based on the detection limit ofttlaé  approachn either this subd. a.orb. as applicable to the type of
lenge particulate in the filtrate and sHadl determined according directintegrity test the system uses.

to the following equation: a. For direct integrity tests that use an applied pressure or vac
Maximum Feed Concentration = 3.261( x (Filtrate Detee  uum,the direcintegrity test sensitivity shall be calculated aceord
tion Limit) ing to the following equation:

4. Challenge testing shall be conducted under representati®/ = LOG1o(Qp/(VCF x Qoreach)
hydraulicconditions at the maximum design flux and maximurynere:

designprocess recovery specified by the manufacturettter LRVpy7= the sensitivity of thalirect integrity test; @ total

membranemodule. Pl i T
. designfiltrate flow from the membrane unit;yRaci+ flow of
5. Removal dfciency of a membrane module shall be calcu \yater from an integritybreach associated with the smallest
lated from the challenge test results and expressed as a I0§teqrity test response that can be reliably measuredy@fd
removalvalue according to the following equation: = volumetric concentration factoFhe volumetric concentra
LRV = LOG;¢(Cr) = LOG1o(Cp) tion factor is the ratio of the suspended solids concentration on
Where: the high pressure side of the membrane relative to that in the
LRV = log removal value demonstrated during the challengefeedwater
test;C; = the feed concentration measured during the challenge b, For direct integrity tests thase a particulate or molecular
test; and G= the filtrate concentratiomeasured during the marker, the direct integrity test sensitivity shall be calculated
challengetest. Equivalentinits shall be used for the feed and fil accordingto the following equation:
trateconcentrations. If the challenge particulate is not detect _ _
in the filtrate, the term s set equal to the detection linfidr EQVD'T__ LOG1ACr)~LOG10(Cp)
the purpose of calculating the MRAN LRV shall be calculated Where: o o _ _
for each membrane module evaluated during the challenge tedtRYpiT= the sensitivity of the direct integrity tesg=Ghe typi
6. The removal diciency of amembrane filtration process ¢&! feed concentration of the marker usethimtest; and ¢ the
demonstrateduring challengéesting shall be expressed as a log filtrate concentration of the marker from an integral membrane
removalvalue (LR/C—Test). If fewer than 20 modules are tested, Unit: ) o o
thenLRVC-Test is equal to the lowest of the representativgd R . 4. Systems shall establish a control limit within the sensitivity
among the modules testel.20 or more modules are tested, theHMits of the direct integrity test that is indicative of iategral
LRVC-Testis equal to the 10th percentile of the representatiygémbranaunit capable of meetirihe removal credit awarded by
LRVs among the modules tested. The percentile is defined ¥ department. _ _ _
(i/(n+1)) where i is theank of n individual data points ordered ~ 5. If the result of a direct integrity test exceeds ¢batrol
lowestto highest. If necessare 10th percentile may be calcu limit established under subt, thesystem shall remove the mem
latedusing linear interpolation. braneunit from service. Systems shall conduct a direct integrity
7. The challenge test shall establish a quality control reled§stto verify any repairs, and may return the membrane uséro
value(QCRY) for a non—destructive performance test that demoiice only if the direct integrity test is withthe established control
strateshe Cryptosporidiunremoval capability of thenembrane limit. ] ) ) )
filtration module. This performance test shall be applied to each 6. Systems shall conduct direct integrity testing on each-mem
productionmembrane module used by the system that was fsaneunit at a frequency of not less than 3 times each day that the
directly challenge tested in order to verifgryptosporidium membrane unit is in operatiofthe department may approve less
removal capability Production modules that do not méle¢ frequenttesting, based on demonstrated process reliattiiey
established)CRY arenot eligible for the treatment credit demon useof multiple barriers déctive forCryptosporidiumor reliable
stratedduring the challenge test. processsafeguards.
8. If a previously tested membrargemodified in a manner  (e) Indirect integrity monitoring Systems shall conduct con
thatcould change the removafiefency of the membrane or the tinuous indirect integrity monitoring oreach membrane unit
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accordingto the criteria in subd4. to5. Inthis subsection, indi  Under this approach, water suppliers for systems shallthed
rectintegrity monitoring means monitoring some aspefitodite  CryptosporidiumCT values in each segment to determine the total
waterquality that is indicative of the removal of particulate matte€T for the treatment plant.
A system that implements continuous direct integrity testing of (2) CT vALUES FORCHLORINE DIOXIDE AND OZONE. (&) Public
membranaunits in accordance with the criteria in.dd) 1.to5.  watersystems receive th@ryptosporidiumtreatment credit for
is not subject to the requirements for continuous indirgegrity  chlorine dioxide by meeting the corresponding chlorine dioxide
monitoring. Water suppliers for systems shalibmit a monthly CT values found in SR 810.56for the applicable water tempera
report to the department summarizing all continuous indiregyre, as described in sufi).
integrity monitoring results triggering direct integrity testizgd (b) Systems receive tt@ryptosporidiumtreatment credit for
the corrective action that was taken in each case. ozoneby meeting the corresponding ozone CT values found in s.
1. Unless the department approves an alterngivameter NR 810.61for the applicable water temperature.
continuousindirect integrity monitoring shall include continuous (3) STe-sPECIFICSTUDY. The department may approve alter
filtrate turbidity monitoring. nativechlorine dioxide or ozone CT values to those referenced in
2. Continuous monitoring shall be conducted at a frequengyih_(2) on a site-specific basisThe department shall base this
of no less than once every 15 minutes. approvalon a site-specific study a water supplier for a system
3. Continuous monitoring shall be separately conducted @Bnductsthat follows a department-approved protocol.
eachmembrane unit. o o _ (4) ULTRAVIOLET LIGHT. Public water systems recei@eypto-
4. Ifindirect integrity monitoringncludes turbidity and if the sporidium Giardia lamblia, and virus treatment credits for uktra
filtrate turbidity readings are above 0.15 NTU for a period greatgjplet (UV) light reactors by achieving the corresponding UV
than 15 minutes, or 2 consecutive 15-minute readings above Q448evaluesshown in SNR 810.62 Water suppliers for the sys
NTU, direct integrity testing shall immediately be performed ofgmsshall validate and monitor UV reactors as described in pars.
the associated membrane unit as specified in(dad. to 5. (b) and(c) to demonstrate that they are achieving a particular UV
5. If indirect integrity monitoring includes a department-dosevalue for treatment credit.
approvedalternative parameter and if the alternative parameter ) yv dose table The treatment credits listedtime dose table
exceedsa department-approved control limit for a period greatgf s NR 810.62are for UV light at a wavelength of 254 nm as-pro
than15 minutes, direct integrity testing shall immediately be Pefucedby a low pressure mercury vapor lamp r&ceive treat
formedon the associated membrane uedsspecified in pafd)  mentcredit for other lamp types, water suppliers forsjstems
1.t05. shalldemonstrate an equivalent germicidake through reactor

(3) Seconp sTAGEFILTRATION. Publicwater systems receive validationtesting, as described in péy). The UVdose values in
0.5-logCryptosporidiumtreatment credit foa separate secondthis tableare applicable only to post-filter applications of UV in
stageof filtration that consists of sandyal media, GAC, or other filtered systems and to unfiltered systems.
fine grain media following granular media filtration if the depart () Reactor validation testingSystems shall use UV reactors
mentapproves. @ be eligible for this credit, the first stageé that have undgone validation testing to determine the operating
filtration shall be preceded by a coagulation step and both filtigonditions under which the reactielivers the UV dose required
tion stages shall treat the entire plant flow taken from a surfaiqepa[ (a), also known as the validated operating conditions.
wateror GWUDI source. A cap, such as GAC, on a single stagfeseoperating conditions shall include flow rate, ihensity
of filtration is not eligible for this credit. The department shalis measured by a UV sensand UV lamp status.
approvethe treatment credit based on an assessment of the design  \when determining validated operating conditions, water
characteristicof the filtration process. _ suppliersfor the systems shall account foe following factors:

(4) SLOW SANDFILTRATION ASSECONDARYFILTER. Public water UV absorbance of the water; lamp fouling and aging; measure
systemsare eligibleto receive 2.5-logCryptosporidiumtreat  mentuncertainty of on—line sensors; UV dose distributions aris
mentcredit for a slowsand filtration process that follows a sepaing from the velocity profiles through the reactor; failurelf
ratestage of filtration if both filiration stages treat entire plant flodampsor othercritical system components; and inlet and outlet
takenfrom a surface water or GWUDI source and no disinfectapiping or channel configurations of the UV reactor
residualis present in the influent water to the slow sand filtration 2. validation testing shall include the followingtull scale
process.The department shall approve the treatment credit baggstingof a reactor that conforms uniformly to the UV reactors
onan assessment of the design characteristics of the filt@tion ysed by the system and inactivation of a test micgamism
cess.This subsection does not apply to treatment credit awardgHosedose response characteristics have been quantified with a
to slow sand filtration used as a primary filtration process.  |ow pressure mercury vapor lamp.

History: CR 09-073cr. Register November 2010 No. 6%&. 12-1-10. 3. The department may approve an alternative approach to
validationtesting.

Subchapter!V — Inactivation T oolbox Components (c) Reactor monitoring.1. Water suppliers for the systems

and CT Tables shall' monitor their UV reactors to determine if the reactors are
o operatingwithin validatedconditions, as determined under.par
NR 810.46 Inactivation toolbox components. (b). This monitoring shall include UV intensity as measured by

(1) CaLcuLaTioN oF CTvALUES. (a) CT isthe product of the dis a UV sensor flow rate, lampstatus, and other parameters the
infectantcontact time (Tin minutes)and disinfectant concentra departmentlesignates based on UV reactor operatititer sup
tion (C, in milligrams per liter). \Ater suppliers for systems with pliers for the systems shall verify the calibration of UV sensors
treatmentcredit for chlorine dioxide or ozone under s{#).or(3)  and shall recalibrate sensors in accordance with a protocol the
shallcalculate CT at least once each,dayh both C and T mea departmengpproves.
suredduring peak hourly flow as specified inNR 809.563 (1) 2. To receive treatment credit falV light, systems shall treat
TableR. at least 99.9% of the water delivered to the public during each
(b) Water suppliers for systems with several disinfecieg = monthby UV reactors operating within validated conditions for
mentsin sequence may calculate CT for each segment. In this sbe required UV dose, as described in pé$and(b). Systems
tion, “disinfection segment” means a treatment unit process wihalldemonstrate compliance with this condition by the monitor
a measurable disinfectant residual level and a liquid volumiag required under subd.
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NR 810.51

DEPARTMENT OF NATURAL RESOURCES

72-29

°C.

NR 810.51 CT table for giardia when using free chlorine at 20
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72-30

WISCONSINADMINISTRATIVE CODE

NR 810.52

°C.

NR 810.52 CT table for giardia when using free chlorine at 25
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72-31 DEPARTMENT OF NATURAL RESOURCES NR 810.57

NR 810.53 CT table for viruses when using free chlorine.
CT Values for Inactivation of Miuses by Free Chlorine
Log Inactivation

Temperature;C 1.0 2.0 3.0 4.0
pH pH pH pH
6-9 10 6-9 10 6-9 10 6-9 10
0.5 3 23 6 45 9 66 12 90
5 2 15 4 30 6 44 8 60
10 2 11 3 22 4 33 6 45
15 1 8 2 15 3 22 4 30
20 1 6 1 11 2 16 3 22
25 1 3 1 7 1 11 2 15

History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

NR 810.54 CT table for Giardia lamblia when using chlorine dioxide.
CT Values for Inactivation oBiardia lambliaCysts by Chlorine Dioxide

Inactivation Temperature;C

<1 5 10 15 20 25
0.5-log 10 4.3 4 3.2 25 2
1-log 21 8.7 7.7 6.3 5 3.7
1.5-log 32 13 12 10 7.5 55
2-log 42 17 15 13 10 7.3
2.5-log 52 22 19 16 13 9
3-log 63 26 23 19 15 11

History: CR 09-073cr. Register November 2010 No. §%%F. 12-1-10.

NR 810.55 CT table for viruses when using chlorine dioxide.
CT Values for Inactivation of Muses by Chlorine Dioxide pH 6-9

Inactivation Temperature;C

<1 5 10 15 20 25
2-log 8.4 56 42 28 21 14
3-log 25.6 17.1 12.8 8.6 6.4 43
4-log 50.1 33.4 25.1 16.7 125 8.4

History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

NR 810.56 CT table for Cryptosporidium when using chlorine dioxide. 1

Log credit |Water Temperature;C

<05 1 2 3 5 7 10 15 20 25 30
0.25 159 153 140 128 107 90 69 45 29 19 12
0.5 319 305 279 256 214 180 138 89 58 38 24
1.0 637 610 558 511 429 360 277 179 116 75 49
15 956 915 838 767 643 539 415 268 174 113 73
2.0 1275 1220 1117 1023 858 719 553 357 232 150 |98
25 1594 1525 1396 1278 1072 899 691 (447 289 188 122
3.0 1912 1830 1675 1534 1286 1079 830 536 347 226 147

ISystemamay use this equation to determine log credit between the indicated values: Log credit = (0<0Q13@86)Temp)x CT.
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

NR 810.57 CT table for Giardia lamblia when using chloramines.
CT Values for Inactivation oBiardia lambliaCysts by Chloramine pH 6-9

Inactivation TemperatureSC

<1 5 10 15 20 25
0.5-log 635 365 310 250 185 125
1-log 1,270 736 615 500 370 250
1.5-log 1,900 1,100 930 750 550 375
2-log 2,535 1,470 1,230 1,000 735 500
2.5-log 3,170 1,830 1,540 1,250 915 625
3-log 3,800 2,200 1,850 1,500 1,100 750
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NR 810.57

WISCONSINADMINISTRATIVE CODE

History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

NR 810.58 CT table for viruses when using chloramines.

CT Values for Inactivation of Muses by Chloramine

Inactivation Temperature;C
<1 5 10 15 20 25
2-log 1,243 857 643 428 321 214
3-log 2,063 1,423 1,067 712 534 356
4-log 2,883 1,988 1,491 994 746 497
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.
NR 810.59 CT table for Giardia lamblia when using ozone.
CT Values for Inactivation oBiardia lambliaCysts by Ozone
Inactivation Temperature;C
<1 5 10 15 20 25
0.5-log 0.48 0.32 0.23 0.16 0.12 0.08
1-log 0.97 0.63 0.48 0.32 0.24 0.16
1.5-log 15 0.95 0.72 0.48 0.36 0.24
2-log 1.9 1.3 0.95 0.63 0.48 0.32
2.5-log 2.4 1.6 1.2 0.79 0.60 0.40
3-log 2.9 1.9 1.43 0.95 0.72 0.48
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.
NR 810.60 CT table for viruses when using ozone.
CT Values for Inactivation of Muses by Ozone
Inactivation Temperature;C
<1 5 10 15 20 25
2-log 0.9 0.6 0.5 0.3 0.25 0.15
3-log 14 0.9 0.8 0.5 0.4 0.25
4-log 1.8 1.2 1.0 0.6 0.5 0.3
History: CR 09-073cr. Register November 2010 No. §%F. 12-1-10.
NR 810.61 CT table for Cryptosporidium when using ozone. 1
Log credit Water emperature;C
<05 1 2 3 5 7 10 15 20 25 30
0.25 6.0 5.8 5.2 4.8 4.0 3.3 25 1.6 1.0 0.6 0.39
0.5 12 12 10 9.5 7.9 6.5 4.9 3.1 2.0 1.2 0.78
1.0 24 23 21 19 16 13 9.9 6.2 3.9 25 1.6
15 36 35 31 29 24 20 15 9.3 5.9 3.7 2.4
2.0 48 46 42 38 32 26 20 12 7.8 4.9 3.1
25 60 58 52 48 40 33 25 16 9.8 6.2 3.9
3.0 72 69 63 57 47 39 30 19 12 7.4 4.7

1systemsamay use this equation to determine log credit between the indicated values: Log credit ={@1089757)&mp)x CT.
History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.

NR 810.62 UV dose table for Cryptosporidium, Giardia lamblia, and viruses.

Log credit |Cryptosporidium UV dose (mJ/én |Giardia lamblia UV dose (mJ/chh  [Virus UV dose (mJ/cR)
0.5 1.6 1.5 39

1.0 2.5 2.1 58

1.5 3.9 3.0 79

2.0 5.8 5.2 100

2.5 8.5 7.7 121

3.0 12 11 143

3.5 15 15 163

4.0 22 22 186

History: CR 09-073cr. Register November 2010 No. 5. 12-1-10.
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